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Measurement of Community and Laboratory-Generated Airborne Particulates Using a 
New Sampling Method 
 
Laura Farina 
 
ABSTRACT 
 
This project resulted from an alleged dust problem affecting the residents in a Florida 
community.  The residents claimed that there were elevated dust levels caused by a rock 
quarry adjacent to their homes.  The purpose of this work was to assess total particulate, 
respirable particulate, and the coarse content of the sampled particles through traditional 
NIOSH methods, and using a new, real-time instrument known as the EPAM 5000.  Data 
from the EPAM and NIOSH methods were compared to the EPA’s particulate matter 
standards and the OSHA permissible exposure limits for total and respirable dust.  Dust 
levels using the NIOSH methods were below the limit of detection.  There were 
measurable dust levels in all three size fractions (PM10, PM2.5, PM1) for the EPAM.  Due 
to the undetectable levels of the NIOSH method sampling, further sampling in a 
laboratory environment was conducted in order to compare NIOSH methods with the 
EPAM 5000 method. 
 
The project continued into an aerosol chamber in the USF College of Public Health 
Breath Lab for further data collection in order to compare results using traditional 
NIOSH methods with the results obtained from the EPAM 5000.  The chamber was 
associated with a dust generator that released a steady flow of fly ash particulate at a 
vii 
 
specific revolution per minute (rpm).  Each run of data collection sampled approximately 
1 m
3
 of air and persisted for six to seven hours.  Four separate runs were conducted, each 
at a different generation rate of fly ash.  There were measurable dust levels using the 
NIOSH total dust and NIOSH respirable dust methods.  There were also measurable dust 
levels in all three size fractions (PM10, PM2.5, PM1) for the EPAM.  The results of all 
methods were compared.  The PM2.5 and PM1 sampling heads of the EPAM 5000 were 
compared to the NIOSH respirable dust sampling results.  The PM10 sampling head of the 
EPAM was compared to the NIOSH total dust sampling results.  NIOSH 0500 
concentration results were within 10% of the EPAM PM10 concentration.   
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Introduction 
Background 
Particulate matter is ubiquitous in the air we breathe.  This particle pollution is often 
composed of acids, organic chemicals, metals, soil, and dust (Davidson, Phalen, & 
Solomon, 2005).  The size of the airborne particles is critical regarding potential human 
health effects.  The smaller the aerodynamic diameter of the particle, the more likely it is 
to penetrate deeply into the lungs where it may cause adverse health effects (EPA, 2005).  
Particle pollution exposure can lead to inadequate lung function, asthma exacerbation, 
chronic bronchitis, and cardiovascular illness (Penttinen, et al., 2001; Puett, et al., 2009).  
Larger particles, typically those greater than 10 µm in aerodynamic diameter, are cleared 
from the respiratory tract through various protective mechanisms.   
 
The EPA defines particles with a cut-point less than 10 µm as “coarse particles,” or PM10.  
Particles with a cut-point of 2.5 µm are termed “fine particles,” or PM2.5 (EPA, 2005).  
NIOSH has its own designations for particulate matter: Total dust, as measured by 
NIOSH method 0500, and respirable dust, as measured by NIOSH method 0600 (NIOSH, 
1994b).  The cut point that is recognized internationally for respirable particulate 
monitoring in the workplace is 4 µm (ACGIH, 2009) as opposed to the 2.5 µm cut point for 
the EPA PM2.5 method (EPA, 2005). 
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When sampling for particulates in occupational settings, industrial hygienists follow 
traditional NIOSH methods for total and respirable dust sampling (NIOSH, 1994a, 
1994b).  This involves using filters, cassettes, and personal sampling pumps.  Filters must 
be weighed before and after sampling, which is often done by an accredited lab.  This lab 
also conducts gravimetric analyses; the reports of the sampling are often delayed.  These 
methods are effective in workplace environments where there are typically higher 
exposure levels; they may be less effective in a community environment where levels are 
usually lower. 
 
EPA methods are used to measure for compliance in community (or ambient) air (EPA, 
1999).  Newer sampling technology and methods for community air pollution developed 
by independent research teams typically follow the EPA particulate matter (PM) 
guidelines.  These guidelines are for environmental and community exposure.  While 
these new methods are not used for regulatory purposes, they can often give an estimate 
of the PM concentration in a given area.  Some manufacturers of these new sampling 
devices claim that measurements of PM2.5 are thought to mimic NIOSH respirable dust 
sampling results (Haz-Dust, 1999). 
 
It is important to clarify that there are different dust concentration criteria for 
occupational settings than for community settings.  NIOSH sampling methods are 
typically performed for occupational exposures and EPA methods are used when 
sampling in a community environment.  Even though this project took place in a 
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community environment, sampling was performed with both NIOSH and EPA sampling 
equipment and therefore these two methods will be mentioned together throughout. 
 
The first part of this project involved sampling for airborne dust levels in a residential 
community.  Residents were concerned about elevated levels of dust generated from an 
adjacent rock mining operation.  The levels obtained from sampling were compared to 
the OSHA permissible exposure limit (PEL) for both total and respirable dust as well as 
the EPA particulate matter standards for PM2.5 and PM10.  The second part of the project 
compared the results of the NIOSH methods with those of new, real-time, size-selective, 
particle sampling instrument known as the EPAM. 
 
The Haz-Dust Model EPAM-5000 is a real-time sampling device, thought to surpass 
other particulate monitoring equipment by combining traditional filter techniques with 
real-time sampling heads.  Dust particles are drawn through the sampling head of the 
device and measured using scattering from an infrared light source.  As particles enter the 
head they scatter the light, which is read by a photo-detector.  The particulate 
concentration, measured in mg/m
3
, is correlated with the amount of light received by the 
photo detector (Haz-Dust, 1999).  This method of light scattering is known as the 
principle of near-forward light scattering.  This method is illustrated below in Figure 1. 
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Figure 1: Diagram of the principle of near-forward light scattering (Haz-Dust, 1999) 
 
Purpose and Hypothesis 
The purpose of this project is to assess community dust exposure using NIOSH total and 
respirable dust methods as well as measuring with a new, real-time sampling device.  
Another purpose is to evaluate the performance of this new sampling instrument against 
established NIOSH and EPA methods. 
 
For this study, the researcher hypothesizes that the community dust concentrations will 
fall below OSHA’s permissible exposure limits and the EPA standards for PM10 and 
PM2.5.  The manufacturer claims that the EPAM PM10 sampling head data will be 
equivalent to the NIOSH 0500 total dust concentration, and EPAM PM2.5 sampling head 
data will be equivalent to the NIOSH 0600 respirable dust concentration (Haz-Dust, 
1999).  
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Literature Review 
The following studies were examined before embarking on this project in order to gain a 
better understanding about equipment comparison and using real time devices.  Davies et. 
al. performed an equipment comparison study while measuring wood dust particulate 
(Davies, Teschke, & Demers, 1999).  Taylor & Reynolds compared the accuracy of a 
direct-read sampling instrument with gravimetric sampling methods (Taylor & Reynolds, 
2001).  Linnainmaa et al. compared inhalable aerosol sampling with respirable sampling 
(Linnainmaa, Laitinen, Leskinen, Sippula, & Kalliokoski, 2008).  Gussman & Kenny 
developed a new version of the Sharp Cut Cyclone in order to experiment with the new 
PM1 size selection (Gussman & Kenny, 2000).  Finally, Tiitta et. al. compared PM2.5 and 
PM10 samplers in a large-volume environmental chamber (Tiitta, et al., 1999). 
 
 
Comparing Aerosol Sampling Equipment - Davies et. al. (1999) 
 
In an equipment-comparison study done by Davies et. al. in 1999, researchers measured 
wood dust particulate matter from lumber mill operations using multiple sampling 
devices (Davies, Teschke, & Demers, 1999).  These devices were a conical inhalable 
sampler (GSP), Seven Hole inhalable sampler (SHS), PEM thoracic sampler, and 37 mm 
closed-face “total” sampler.  The PEM is a PM10 personal sampler and the SHS is 
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recommended in the UK for sampling “total-inhalable” dust.  Personal samples were 
taken among 949 lumber mill workers, who were randomly selected from a cohort of 
26,487 workers.  Pairs of instruments were then compared: GSP & 37 mm, GSP & SHS, 
PEM & 37 mm.  The greatest variability between samplers occurred at the lower ambient 
dust concentrations, but it was not possible to pinpoint a particular sampler as the sole 
variability source.  The GSP sampler may have collected particles that would not have 
been inhaled by an individual.  These particles were termed “projectile particles” by 
Davies et. al.  The 37 mm “total aerosol” sampling method greatly varied with the flow 
rate and positioning of the device.  The greatest concern in this study is particulate matter 
in the range of 10-100 µm and the 37 mm sampler can be unreliable in this range.  Inter-
sampler ratios were calculated using sampler conversion factors in order to assure 
homogeneity of the particulate.  Measurements were made between October 1996 and 
August 1997 at four different lumber mills.  Pairs whose concentration measurements fell 
below the limit of detection (LOD) were excluded from analysis.  The research team 
assumed uniform particulate distribution and used simple linear regression to estimate the 
inter-sampler ratio.   
 
The GSP & 37 mm pair was highly variable from one another, with the largest inter-
sampler ratio mean.  For future sampling, the GSP concentration was predicted to be four 
times greater than 37 mm samplers.  The GSP & SHS pair predicted GSP concentrations 
1.7 times greater than the SHS.  PEM & 37 mm pair predicted PEM concentrations 1.6 
times greater than the 37 mm sampler.  The sampling efficiencies may have been 
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influenced depending on indoor or outdoor measurements.  Possible problems were the 
different wind speeds during sampling, localized (poorly-mixed) aerosols, sampler 
positioning, and sampler wall losses.  The researchers concluded that the disparities 
between the different sampling equipment require further investigation (Davies, et al., 
1999). 
 
Direct-Read Aerosol Instrument Sampling - Taylor & Reynolds (2001) 
 
Another study done in 2001 by Taylor & Reynolds evaluated the accuracy of a direct-
read instrument with data from gravimetric methods for measuring organic dust (Taylor 
& Reynolds, 2001).  Concentration measurements of organic dust in agricultural settings 
using gravimetric methods are limited since the proper sampling equipment is not readily 
available.  However, sampling in livestock production is more frequently done in 
enclosed facilities, leading to an increased concentration of organic dusts.  Basic 
gravimetric sampling methods require several hours for collection and the need for 
pumps, filters, balances, and the appropriate lab facilities.  According to Taylor & 
Reynolds, sampling for particulate matter in agricultural settings needs to be conducted 
with methods that are quick, easy to do, and accurate.  Respirable dust accounts for 10 – 
33% of total dust.   
 
Total dust was determined by conducting sampling in accordance with the NIOSH 0500 
method (Taylor & Reynolds, 2001).  Inhalable sampling was conducted using SKC IOM 
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cassettes.  The results of these two methods were compared to that of the MIE PDM-3 
Miniram, which is a real-time particulate monitor which uses aerosol photometry to 
calculate concentration.  The research team in this study selected a desired OEL that was 
lower than the level recommended by the ACGIH TLV.  A guideline limit of 2.4 mg/m
3
 
has been recommended for organic dusts in swine production environments, when the 
TLV is 10 mg/m
3
.   
 
Aerosol photometry is an accepted method for measuring suspended dust particles 
(Taylor & Reynolds, 2001).  This method is used in photometers, nephelometers, and 
particle counters.  The device used in this study was the MIE PDM-3 Miniram, a light-
scattering photometer.  The photometer is limited by the effect of multiple particle 
scatterings at high concentrations (>100 mg/m
3
) and stray background light may interfere 
at low concentrations (<0.1 mg/m
3
).  The real-time Miniram has the capability to update 
concentration values every 10 seconds and did not require any type of external pump or 
filtration.  ACGIH has suggested replacing the total particulate TLV with separate 
inhalable, thoracic, and respirable TLVs.  Taylor & Reynolds claim that the ACGIH 
encourages comparison of the existing total dust methods to new methods for these three 
categories of particulate matter (Taylor & Reynolds, 2001). 
 
Fifteen sampling sessions were conducted over a six month period (Taylor & Reynolds, 
2001).  Each 4-8 hour sampling session had two total samples, two respirable samples, 
and two real-time Miniram samples.  Instead of removing the filters from the cassettes 
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the researchers weighed the cassette and filter as a single unit for inhalable samples.  The 
null hypothesis was that the mean of the sample differences was zero.  The total and 
respirable samples varied more from one sampling session to another than the Miniram.  
The Miniram had much less standard deviation, but reported lower concentrations in each 
session than both total and respirable samplers.  Since the Miniram had the lowest 
coefficient of variation (CV), it was determined to be the most precise method of the 
three.  Inhalable samples were better correlated to Miniram (r = 0.95) than total (r = 0.9).  
As with the previous study by Davies et al., there was a possibility of particles sticking to 
the cassette walls leading to an underreporting of the concentration.  The Miniram 
strongly correlated with both gravimetric methods and functioned appropriately 
regardless of environmental conditions.  It was concluded that the real-time sampler has 
the potential to predict total or respirable dust concentration when the appropriate 
correction factor is applied, taking into consideration the density of the organic dust.  
 
Total and Respirable Dust Sampling - Linnainmaa et al (2008) 
 
A 2008 study by Linnainmaa et. al. evaluated the performance of sampling devices for 
inhalable and respirable dust (Linnainmaa, Laitinen, Leskinen, Sippula, & Kalliokoski, 
2008).  The researchers divided sampling types into inhalable, thoracic and respirable 
fractions.  Inhalable particles are defined as those that have a 100 µm cut-off diameter, 
thoracic are those with a 10 µm cut-off diameter, and respirable are those particles with a 4 
µm cut-off diameter.  The IOM sampler was the reference method used for inhalable dust 
10 
 
and a modified foam IOM sampler was used as a reference for respirable dust.  The other 
sampling instruments were a Button sampler, Grimm monitor, and Dekati impactor.  The 
testing was divided into lab tests and field tests.  Lab tests were conducted in a 143 m
3
 
outdoor environmental chamber with fine mineral and metal dust generation.  Field tests 
were conducted at a variety of locations: a talc production plant, metal smelter, metal 
foundry, and a peat-fired power plant.  The sample sites in the field tests were located far 
from the dust sources to guarantee that there would be an even concentration and equal 
size distribution.   
 
The Kruskal-Wallis test was used to evaluate the differences between samplers 
(Linnainmaa, et al., 2008).  The results for inhalable dust in the lab were all similar; the 
IOM produced the highest concentration, but the Dekati two-stage cascade impactor 
results were the only ones statistically significant from the other samplers for mineral 
dust.  Field results for inhalable dust produced greater concentrations for the IOM foam 
sampler, especially for mineral dust.  The Grimm sampler had a statistically significant 
difference for respirable dust in relation to those obtained with the IOM respirable 
sampler.  There were larger differences between samplers for each dust type in the field 
studies, than in the lab studies.  The modified IOM foam sampler was more affected by 
moisture and dust load when sampling for inhalable dust, and therefore the researchers 
concluded that it should only be used for respirable dust sampling.  The IOM sampler 
may be acceptable for calm environments, but other samplers (like the Button) may be 
better when there are stronger winds.  Particulate concentrations of mineral dust 
11 
 
exceeding 4 mg should not be sampled with the IOM sampler because of “increase in the 
filtering efficiency of the foam at high dust loads.”  These large samples would cause an 
underestimation of the respirable fraction.  The researchers concluded that there is no 
single sampling device that reliably samples for both inhalable and respirable dust. 
 
PM1 Sampling - Gussman & Kenny (2000) 
 
Within the last ten years, there has been research on even smaller particulate matter size 
selections (Gussman & Kenny, 2000).  Several ambient air sampling results obtained by 
the researchers presented almost identical concentrations for PM10 and PM2.5 levels.  This 
led the research team to believe that there may not be much particulate mass in the range 
of PM2.5 – PM10 and perhaps the variation was found in smaller particles.  The 
experimental size selection known as PM1 denotes the smallest particulate size (1 µm cut 
point) that can still be sampled for long periods of time at high flow rates.  Sampling for 
this size uses similar inertial techniques as the PM2.5 and PM10 sampling.   
 
Gussman & Kenny developed a new version of the Sharp Cut Cyclone in order to obtain 
a cut point of 1 µm (Gussman & Kenny, 2000).  A flow rate of 16.7 L/min was used for all 
ambient air sampling in the study.  Three independent measurements of PM1 were taken 
and the results concluded that the newly-developed cyclone met the objectives of the 
design and demonstrated the strength of the proposed model of sampling. 
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PM10 vs. PM2.5 Sampling - Tiitta et al (1999) 
 
A European study conducted in 1999 by Tiitta et. al. compared PM2.5 and PM10 samplers 
in a large-volume environmental chamber (Tiitta, et al., 1999).  The chamber was 143 m
3
 
and constructed from a stainless steel support frame and lined with Teflon film.  It 
mimics situations such as the aerosol generation from roadway traffic.  Dust generation 
within the chamber was conducted using particles from fuel oil combustor and two levels 
of combustion aerosol (high and low concentration) were used for testing. 
 
Samplers included three EPA-WINS PM2.5 samplers, a Dekati PM10 impactor and a 
Dekati PM 2.5/10 impactor and the influence of sampler location in the chamber was 
studied using two different methods.  The EPA-WINS PM2.5 sampler operates at a flow 
rate of 16.7 L/min and removes particles with 50% efficiency at 2.5 µm.  The Dekati 
PM10 impactor is a three-stage impactor with cut-points of 10, 2.5 and 1 µm.  The Dekati 
PM 2.5/10 consists of two impactor stages with cut-off sizes of both 10.25 and 2.45 µm 
when a 19.5 L/min flow rate is used.  The first method of sampling randomly checked the 
size distribution using a SMPS monitoring system at different sampling locations within 
the chamber.  The second method measured the mass concentration within the chamber 
for all three EPA-WINS PM2.5 samplers. 
 
The researchers did not find any significant size or mass concentration different for 
different locations within the chamber (Tiitta, et al., 1999).  There were, however, 
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inconsistencies between the outside environment and the inside of the chamber when 
there was high relative humidity or cold environments.  There were no differences 
between the three samplers (EPA PM2.5, Dekati PM10, Dekati PM2.5/10) when tested at 
high concentrations.  The researchers are continuing to study the effect of low aerosol 
levels on the different sampling instruments, and plan to add more instruments in future 
studies. 
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Methods 
This research project addressed two different issues concerning particulate sampling.  
One part of the project analyzed the dust levels impacting a community.  This analysis 
included examining the silica content of the sampled particulate matter.  The second part 
of the project was to compare a relatively new industrial hygiene particulate sampler with 
established NIOSH methods in an aerosol chamber. 
 
Community Dust 
Location 
Air sampling took place in a south Florida golfing community, founded in 2003 
(Appendix A).  The community is directly adjacent to a gravel mining operation plant, 
which operates Monday-Thursday from 8 AM until approximately 4 PM.  Sampling was 
conducted on the lanais of two homes in the community.  One of these homes was 
located towards the front of the complex, far away from the mining operation (Location 
A).  The other residence was one of the closest homes to the rock quarry, with the 
operations visible from the sampling location (Location B).  A third location located on 
the fenceline between the mining operation and the housing development (Location C). 
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Figure 2: North view from the lanai of Location A 
 
Figure 3: North view of the mining operations from Location B 
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Figure 4: View of the mining operations from Location C – Facing North 
 
Sampling Types 
Total dust samples were taken using the NIOSH 0500 method, a three piece, closed-face 
cassette and 37 mm, 5 µm pore size PVC filters.  Calibrated personal sampling pumps 
were used for both total and respirable sampling (Sensidyne Inc., Clearwater, FL).  
Details of all calibrations are provided in Appendix B.  Respirable dust sampling was 
conducted using the NIOSH 0600 method and a silica analysis also was performed on the 
respirable samples.  Respirable samples were conducted using a Casella personal 
sampling monitor (Higgins-Dewall Plastic Cyclone, Part No. 116000B) with 37 mm, 5 µm 
pore size filters.  The final type of sampling was conducted using of the HazDust 
Environmental Particulate Air Monitor (EPAM 5000).  This is a real-time particulate 
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monitor with interchangeable sampling heads to collect particles with cut points of 10, 
2.5, or 1 µm.  The instrument must be operated within its linear range (0.001 – 20 mg/m
3
) 
in order to obtain valid results (Haz-Dust, 1999).  A factory calibration was done for the 
EPAM before sampling began and the unit was zeroed prior to each collection of dust 
samples.  Data were logged at one-minute intervals for each community air sampling 
period.  The EPAM unit was set up at Location A at the beginning of the day and runs 
were conducted using all three sampling heads, with each sampling head time duration 
lasting approximately 1-1.5 hours.  PM1 and PM2.5 sampling heads each were run for 1.5 
hours, while the PM10 sampling head was run for one hour.  The EPAM unit was then 
moved to Location B for the remainder of the day, with the same sampling duration 
allotted for each head size.  On the last two days of sampling, the EPAM unit remained in 
Location C for the full day and the duration of each sampling head was divided equally 
among the three size selections.  
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Figure 5: Sampling set up at Location A 
 
Figure 6: Sampling set up for Location B 
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Frequency 
Sampling was conducted on June 12, 18, 19, 24, and 25 of 2009.  Each day, sampling 
began between 8:00 AM and 9:00 AM and continued for eight hours.  All sampling was 
done on weekdays in order to ensure the mining facility would be operating.  The facility 
was in operation on all sampling days listed above with the exception of June 19th. 
 
Data Analysis 
Weighed filters in individual cassettes were delivered from an accredited lab (Galson 
Laboratories, E. Syracuse, NY) to the researcher before each sampling day.  The total and 
respirable dust samples were sent back to the lab after each sampling event, where they 
were analyzed gravimetrically.  The respirable dust samples also underwent a silica 
analysis.  The EPAM data were downloaded to a computer after each day and the filters 
for all three sampling heads were sent back to the lab and analyzed gravimetrically.   
 
The NIOSH respirable samples and EPAM PM2.5 and PM1 samples also were analyzed 
for crystalline silica: quartz, cristobalite, and tridymite.  The limit of detection for these 
three types of silica is 0.01 mg, 0.01 mg, and 0.02 mg respectively.  The OSHA PEL for 
respirable quartz is 
 
%	

 and total dust quartz is
 
%	

.  Cristobalite and tridymite 
use half the value calculated from the formulae for quartz (OSHA, 1997). 
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In order to compare the NIOSH sampling methods with the EPAM method of sampling, a 
controlled atmosphere with a consistent rate of aerosol generation was needed to compare 
desirable particulate levels of each. 
 
Laboratory Comparison of Sampling Methods 
Location 
In order to compare the EPAM 5000 instrument with the traditional NIOSH particulate 
sampling methods, additional sampling was conducted in a controlled aerosol generation 
chamber with a volume of 75 ft
3
.  The particulate matter used in the chamber was fly ash, 
a coal combustion byproduct.  The chamber was located in an air-conditioned building, 
with controlled temperature. 
 
Figure 7: Aerosol chamber containing sampling equipment 
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Sample Preparation 
The gravimetric sample analyses were conducted by the researcher; an outside laboratory 
was not used.  The total, respirable, and EPAM filters were weighed the day before each 
sampling day on a Mettler AE 240 electronic microbalance (Mettler Instrument Corp., 
Hightstown, NJ).  Pumps were calibrated with a DryCal DC-Lite High Flow calibrator 
(BIOS Int’l, Butler, NJ) and a DryCal Defender (BIOS Int’l, Butler, NJ).  All calibration 
data can be found in Appendix B. 
 
Sampling 
A Wright Dust Feeder (WDF) cylinder was packed with fly ash immediately before 
sampling began.  The dust feeder was turned on and the air flow within the chamber was 
activated.  The WDF can be set at various generation rates, expressed in terms of 
revolutions per minute (RPM).  Different revolutions produced different concentrations, 
and the speeds of 0.2, 0.4, 0.8, and 1.6 RPM were the selected generation rates for each 
of the four sampling runs.  The generation at these four rates was predicted to produce a 
sufficient amount of dust for collection purposes, but not an excessive amount that would 
run the risk of caking the filters and skewing results.   
22 
 
 
Figure 8: Fly ash particulate prior to packing 
 
Figure 9: WDF cylinder being packed with fly ash 
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The dust that was packed into the cylindrical holder of the WDF was gradually scraped 
off the surface as it rotated around the threaded spindle.  An air stream then carried the 
dust along the inner tube of the WDF and eventually passed it through jet of the feeder 
and into the vertical elutriator.  A vertical elutriator was used to remove particles greater 
than 10 µm in diameter, limiting the particulates in the aerosol to 10 µm or less.  The 
particulates less than or equal to 10 µm then entered the chamber.  The rotational speed of 
the WDF, and therefore the rate of generation, on the first sampling day was 0.2 RPM.  
Sampling on the subsequent three sampling days was performed at 0.4, 0.8, and 1.6 RPM 
respectively.  Sampling was conducted on four separate days in January 2010.  Each run 
lasted between six to seven hours, until the total volume of air passed through the 
chamber reached 1000 L (1 m
3
).   
 
Sampling equipment for the aerosol chamber included nine total dust cassettes with two 
high flow pumps (Curtin Matheson Scientific, Inc., Eden Prairie, MN), six respirable dust 
cassettes with pumps (SKC Inc., Eighty Four, PA; Sensidyne Inc., Clearwater, FL; MSA, 
Pittsburgh, PA), and the EPAM unit.  All respirable samples used 37 mm PVC filters 
with 5 µm pore size (MSA, Pittsburgh, PA).  All cyclones were connected to their 
appropriate pumps with Tygon tubing and draped over a metal rod within the chamber.   
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Figure 10: Respirable dust samplers within the chamber 
 
Total dust was sampled in the open face position, and the tubing for the nine total dust 
cassettes was passed through the top of the aerosol chamber and the cassettes were 
suspended from the ceiling.  Two high flow pumps (Curtin Matheson Scientific, Inc., 
Eden Prairie, MN) each were connected to a group of five and four total dust cassettes 
respectively, and the cassettes were hung in the chamber with Tygon tubing.  All total 
dust samples used 37 mm PVC, 5 µm pore size filters. 
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Figure 11: Total dust cassettes hung through the chamber ceiling (side view) 
 
Figure 12: Total dust cassettes hung through the chamber ceiling (front view) 
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When sampling with the EPAM unit, one sampling head was used on each sampling day.  
This began with the PM10 sampling head on day one and ended with a second use of the 
PM2.5 sampling head for Day 4.   
 
Figure 13: EPAM 5000 monitor located in the chamber 
 
The run function on the pumps and EPAM was started and the chamber door was closed.  
Due to the negative pressure inside the chamber, closing the door seals the unit.  The 
RPM meter on the WDF began to flicker, which indicated that the fly ash was hitting the 
scraper and ready for generation.  At this point the bypass was closed, the two high flow 
pumps attached to the total cassettes were switched on, and the generation of dust and 
collection of samples had begun. 
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The rotational speed was slow enough at the 0.2 RPM level that the fly ash originally 
packed lasted throughout the entire run.  For the 0.4, 0.8, and 1.6 RPM levels, additional 
fly ash needed to be packed to maintain the concentration throughout the entire run.  
There were two generation cylinders available so that while one was in the WDF 
dispersing fly ash, another could be packed with replacement material and then switched 
with the empty cylinder without causing a substantial drop in concentration. 
 
The sampling run time was calculated based on the pump with the lowest flow rate, 
which was a respirable cyclone pump with a flow rate of 2.2 L/min.  Using this pump, the 
amount of time needed to reach 1000 L was determined to be approximately 400 minutes.   
 
Figure 14: Entire aerosol chamber sampling set up 
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Data Analysis 
Once each run was completed, the pumps were shut off along with the EPAM unit, and 
the sampling equipment was removed from the chamber.  The respirable samples and 
EPAM filters were weighed immediately following sampling.  The total filters were 
weighed approximately 12-18 hours following sampling.  In addition to weighing the 
EPAM filter and its blank, a correction factor was calculated per manufacturer 
instructions using the pre and post weight values in order to accurately estimate total 
concentration.  These calculations and correction factor values are contained in Appendix 
C.  The EPAM data were downloaded to the computer, and the unit’s memory was 
cleared in preparation for the next sampling event. 
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Results 
 
 
The sample mass results of the EPAM community air measurements are as presented in 
Tables 1-5.  Sampling took place on five separate days: June 12th, 18th, 19th, 24th, and 
25th of 2009.  The plant was in operation on all sampling days with the exception of June 
19
th
 (Day 3).  The EPAM manufacturer-recommended correction factor was applied to 
the instrument concentration reading, and these are the values represented in the 
following tables. 
 
Table 1: Day 1 EPAM Mean Concentration Values 
 
Location 
Sample 
Head Cut 
Point 
Mean Concentration 
(mg/m
3
) 
Standard 
Deviation 
A 1 0.021 0.053 
A 2.5 0.014 0.011 
A 10 0.031 0.012 
B 1 0.026 0.028 
B 2.5 0.018 0.006 
B 10 0.020 0.046 
 
 
Table 2: Day 2 EPAM Mean Concentration Values 
 
Location 
Particle 
Size 
Mean Concentration 
(mg/m
3
)
 
Standard 
Deviation 
A 1 0.013 0.018 
A 2.5 0.016 0.007 
A 10 0.048 0.045 
B 1 0.039 0.099 
B 2.5 0.023 0.005 
B 10 0.023 0.017 
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Table 3: Day 3 EPAM Mean Concentration Values 
 
Location 
Particle 
Size 
Mean Concentration 
(mg/m
3
)
 
Standard 
Deviation 
A 1 0.022 0.018 
A 2.5 0.007 0.005 
A 10 0.030 0.016 
B 1 0.012 0.042 
B 2.5 0.014 0.006 
B 10 0.018 0.013 
 
 
Table 4: Day 4 EPAM Mean Concentration Values 
 
Location 
Particle 
Size 
Mean Concentration 
(mg/m
3
) 
Standard 
Deviation 
C 1 0.018 0.021 
C 2.5 0.007 0.004 
C 10 0.026 0.021 
 
 
Table 5: Day 5 EPAM Mean Concentration Values 
 
Location 
Particle 
Size 
Mean Concentration 
(mg/m
3
)
a
 
Standard 
Deviation 
C 1 0.012 0.014 
C 2.5 0.009 0.009 
C 10 0.019 0.016 
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Table 6 presents the mean EPAM data from all three locations (A, B, C) over the five 
community air sampling days.  The EPAM data has been divided by sampling head 
(PM10, PM2.5, PM1) and location.  Figure 15 is a histogram depicting the information 
found in Table 6.   
 
 
Table 6: Mean EPAM Concentrations of All Three Locations over Five Sampling Days 
 
Location  
PM1 
Mean 
(mg/m
3
) 
SD 
PM1 
PM2.5 
Mean 
(mg/m
3
) 
SD 
PM2.5 
PM10 
Mean 
(mg/m
3
) 
SD 
PM10 n 
A 0.019 0.005 0.013 0.005 0.036 0.010 3 
B 0.026 0.014 0.018 0.004 0.021 0.003 3 
C 0.015 0.005 0.008 0.002 0.023 0.005 2 
 
 
 
 
 
  
Figure 15:  Mean EPAM Concentration over Five Sampling Days: All Three Locations 
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There were eight NIOSH 0500 and eight NIOSH 0600 samples obtained during the 
community air sampling days.  All sixteen NIOSH method samples were analyzed by 
Galson Labs and determined to be below the 0.1 mg limit of detection.  Appendix D 
provides the results from Galson for all five sampling days.  As a result, respirable and 
total dust results were not included in the above results.  The EPAM results were two 
orders of magnitude below the NIOSH limits of detection.  These EPAM results were due 
to the more sensitive limit of detection (0.001 – 20 mg/m
3
) of this method.  
 
Tables 7 and 8 display the NIOSH 0500 and 0600 results for the 0.2 RPM generation 
rate, and Table 9 presents the EPAM data for that generation.  Tables 10 and 11 display 
the NIOSH 0500 and 0600 results for the 0.4 RPM generation rate, and Table 12 presents 
the EPAM data for that generation.  Tables 13 and 14 display the NIOSH 0500 and 0600 
results for the 0.8 RPM generation rate, and Table 15 presents the EPAM data for that 
generation.  Tables 16 and 17 display the NIOSH 0500 and 0600 results for the 1.6 RPM 
generation rate, and Table 18 presents the EPAM data for that generation.  The Total 
Mass listed in the NIOSH 0500 and 0600 tables represents the blank-adjusted weight of 
the filter.  The concentrations for each EPAM measurement have been adjusted with the 
manufacturer-recommended correction factor.  
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Table 7: NIOSH 0600 Method Respirable Dust Concentrations - 0.2 RPM Generation 
Rate  
 
Sample ID
a
 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
SKC2 0.110 400 2.50 1.00 0.110 
SKC3 0.120 400 2.50 1.00 0.120 
SKC4 0.140 400 2.51 1.01 0.139 
SKC5 0.110 400 2.50 1.00 0.110 
SKC6 0.190 400 2.49 1.00 0.191 
Mean 
    
0.134 
Standard 
Deviation     
0.034 
Coefficient of 
Variation     
25.30 
Maximum 
    
0.191 
Minimum 
    
0.110 
  
 
a
The additional sample with ID SKC1 was tested with the Rule of Huge Error and The 
Grubbs Test and found to be an outlier.  Therefore its concentration value was not 
considered in this data set.  
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Table 8: NIOSH 0500 Method Total Dust Concentrations - 0.2 RPM Generation Rate 
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
1 0.190 400 3.38 1.35 0.1403 
2 0.180 400 3.42 1.37 0.1316 
3 0.220 400 3.39 1.35 0.1625 
4 0.140 400 3.29 1.31 0.1065 
5 0.190 400 3.34 1.34 0.1421 
6 0.170 400 3.18 1.27 0.1336 
7 0.170 400 3.30 1.32 0.1287 
8 0.220 400 3.38 1.35 0.1625 
9 0.140 400 3.34 1.34 0.1047 
Mean 
    
0.0135 
Standard 
Deviation     
0.021 
Coefficient 
of Variation     
15.25 
Maximum 
    
0.163 
Minimum 
    
0.105 
 
 
Table 9: EPAM Concentration - 0.2 RPM Generation Rate 
 
Sample 
ID 
 
Sampling 
Head 
 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
EPAM 10 400 4 1.6 0.120 
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Table 10: NIOSH 0600 Method Respirable Dust Concentrations - 0.4 RPM Generation 
Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
SKC1 0.150 400 2.49 1.00 0.151 
SKC2 0.130 400 2.50 1.00 0.130 
SKC3 0.140 400 2.49 1.00 0.140 
SKC4 0.190 400 2.51 1.00 0.189 
SKC5 0.170 400 2.50 1.00 0.170 
SKC6 0.230 400 2.51 1.00 0.229 
Mean 
    
0.168 
Standard 
Deviation     
0.037 
Coefficient of 
Variation     
21.80 
Maximum 
    
0.229 
Minimum 
    
0.130 
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Table 11: NIOSH 0500 Method Total Dust Concentrations - 0.4 RPM Generation Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
1 0.360 400 3.38 1.35 0.266 
2 0.270 400 3.42 1.37 0.197 
3 0.300 400 3.39 1.35 0.222 
4 0.260 400 3.29 1.31 0.198 
5 0.230 400 3.34 1.34 0.172 
6 0.250 400 3.18 1.27 0.196 
7 0.180 400 3.30 1.32 0.136 
8 0.270 400 3.38 1.35 0.199 
9 0.280 400 3.34 1.34 0.209 
Mean 
    
0.200 
Standard 
Deviation     
0.035 
Coefficient 
of Variation     
17.51 
Maximum 
    
0.266 
Minimum 
    
0.136 
 
 
 
Table 12: EPAM Concentration - 0.4 RPM Generation Rate 
 
Sample 
ID 
 
Sampling 
Head 
 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
EPAM 2.5 400 4 1.6 0.037 
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Table 13: NIOSH 0600 Method Respirable Dust Concentrations - 0.8 RPM Generation 
Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
SKC1 0.213 400 2.53 1.01 0.210 
SKC2 0.273 400 2.49 1.00 0.274 
SKC3 0.253 400 2.49 0.99 0.254 
SKC4 0.312 400 2.46 0.99 0.317 
SKC5 0.272 400 2.51 1.00 0.271 
SKC6 0.293 400 2.50 1.00 0.293 
Mean 
    
0.270 
Standard 
Deviation     
0.036 
Coefficient of 
Variation     
13.51 
Maximum 
    
0.317 
Minimum 
    
0.210 
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Table 14: NIOSH 0500 Method Total Dust Concentrations - 0.8 RPM Generation Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
1 0.477 400 3.38 1.35 0.352 
2 0.457 400 3.42 1.37 0.334 
3 0.427 400 3.39 1.35 0.315 
4 0.457 400 3.29 1.31 0.347 
5 0.447 400 3.34 1.34 0.334 
6 0.397 400 3.18 1.27 0.312 
7 0.477 400 3.30 1.32 0.361 
8 0.447 400 3.38 1.35 0.330 
9 0.417 400 3.34 1.34 0.312 
Mean 
    
0.333 
Standard 
Deviation     
0.018 
Coefficient 
of Variation     
5.40 
Maximum 
    
0.361 
Minimum 
    
0.312 
 
 
 
 
Table 15: EPAM Concentration - 0.8 RPM Generation Rate 
 
Sample 
ID 
 
Sampling 
Head 
 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
EPAM 1 400 4 1.6 0.135 
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Table 16: NIOSH 0600 Method Respirable Dust Concentrations – 1.6 RPM Generation 
Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
SKC1 0.648 400 2.49 1.00 0.650 
SKC2 0.588 400 2.49 1.00 0.590 
SKC3 0.638 400 2.49 0.99 0.642 
SKC4 0.688 400 2.48 0.99 0.694 
SKC5 0.578 400 2.51 1.00 0.576 
SKC6 0.688 400 2.50 1.00 0.690 
Mean 
    
0.640 
Standard 
Deviation     
0.049 
Coefficient of 
Variation     
7.69 
Maximum 
    
0.694 
Minimum 
    
0.576 
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Table 17: NIOSH 0500 Method Total Dust Concentrations – 1.6 RPM Generation Rate  
 
Sample ID 
Total 
Mass 
(mg) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
1 1.265 400 3.38 1.35 0.934 
2 1.235 400 3.42 1.37 0.903 
3 1.225 400 3.39 1.35 0.905 
4 0.865 400 3.29 1.31 0.658 
5 1.185 400 3.34 1.34 0.886 
6 1.135 400 3.18 1.27 0.892 
7 1.145 400 3.30 1.32 0.867 
8 1.155 400 3.38 1.35 0.853 
9 1.155 400 3.34 1.34 0.864 
Mean 
    
0.862 
Standard 
Deviation     
0.081 
Coefficient 
of Variation     
9.34 
Maximum 
    
0.934 
Minimum 
    
0.658 
 
 
Table 18: EPAM Concentration – 1.6 RPM Generation Rate 
 
Sample 
ID 
 
Sampling 
Head 
 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(m
3
) 
Concentration 
(mg/m
3
) 
EPAM 2.5 400 4 1.6 0.163 
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Table 19: NIOSH SKC Respirable Dust Descriptive Statistics 
 
RPM n 
Mean 
(mg/m
3
) 
Standard 
Deviation 
(mg/m
3
) Maximum Minimum 
Coefficient 
of 
Variation 
0.2 5 0.134 0.034 0.191 0.110 25.30 
0.4 6 0.168 0.037 0.229 0.130 21.79 
0.8 6 0.270 0.036 0.317 0.210 13.51 
1.6 6 0.640 0.049 0.694 0.576 7.69 
 
 
Table 20: NIOSH Total Dust Descriptive Statistics 
 
RPM n 
Mean 
(mg/m
3
) 
Standard 
Deviation 
(mg/m
3
) Maximum Minimum 
Coefficient 
of 
Variation 
0.2 9 0.135 0.021 0.163 0.105 15.25 
0.4 9 0.200 0.035 0.266 0.136 17.51 
0.8 9 0.333 0.018 0.361 0.312 5.40 
1.6 9 0.862 0.081 0.934 0.658 9.34 
 
 
 
The following Figure 16 is a graphical depiction of the mean concentration for NIOSH 
respirable and total dust samples at each generation rate (Tables 19 and 20), with the 
addition of the EPAM data for each sampling run (Tables 9, 12, 15, 18).
  
Figure 16: Aerosol Chamber NIOSH Total and Respirable Dust Mean Concentrations Compared with EPAM Data 
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Discussion and Conclusions 
Community Dust 
The first part of this project dealt with a South Florida residential community dust issue.  
Residents in the community were concerned that adjacent rock mining and crushing 
operations from a local plant were generating elevated dust levels in the ambient air.  The 
EPA revised its National Ambient Air Quality Standards (NAAQS) in 2006, and this 
revision included standards for PM2.5 and PM10 in the environment (EPA, 2006).  The 
EPA’s primary standard for particles less than or equal to 2.5 µm (fine particles) has both a 
24 hour standard and an annual standard.  The 24 hour standard is 0.035 mg/m
3
 and the 
annual standard is 0.015 mg/m
3
.  The 24 hour standard for particles less than or equal to 
10 µm (coarse particles) is 0.05 mg/m
3
.  There is no evidence to suggest an association 
between long term exposure to ambient coarse particles and adverse health effects; 
therefore, there is no annual PM10 standard (EPA, 2006).  Unlike the OSHA permissible 
exposure limits listed previously for total and respirable dust (NIOSH, 1994a, 1994b), 
these EPA standards are for ambient environmental dust outside of an occupational 
setting. 
 
On each of the sampling days there was visible dust immediately surrounding the mining 
operations, but no visible dust was noted in the community area.  Wind speed and 
direction varied over the five sampling days, along with the relative humidity.  The wind 
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direction was generally from the operation to the community.  Appendix E contains more 
detailed information regarding the environmental conditions on the sampling days.  On 
the third day of sampling, the mining facility was not in operation.  The facility was in 
operation on all other sampling days from approximately 8 AM until 4 PM.   
 
The decision to add a third location was made after sampling results from Locations A 
and B were known.  The results from these two locations were below the limit of 
detection.  In order to measure a greater amount of ambient air dust concentration, a 
location closer to the mining operations (Location C) was selected and used. 
 
The sampling results from all three locations using NIOSH methods for both total and 
respirable dust were below the limit of detection, which was 0.1 mg.  The results from the 
silica analyses on all samples (NIOSH 0600, EPAM PM2.5, EPAM PM1) also came back 
below the limit of detection.  This was not surprising due to the insufficient mass (<0.1 
mg) for the gravimetric analysis.   
 
The OSHA permissible exposure limit (PEL) for respirable particulate dust (not 
otherwise regulated) is 5 mg/m
3
 and the PEL for total dust (not otherwise regulated) is 15 
mg/m
3
 (NIOSH, 1994a, 1994b; OSHA, 2006).  The mean EPAM PM1 levels were 0.019, 
0.026, and 0.015 mg/m
3
 for each of the three locations; the mean EPAM PM2.5 levels 
were 0.013, 0.018, and 0.008 mg/m
3
 for each location; the mean EPAM PM10 levels were 
0.036, 0.021, and 0.023 mg/m
3
 for each location. The EPAM particulate levels measured 
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in community air were more than two orders of magnitude below the OSHA limit for 
both total and respirable dust.   The EPAM PM2.5 mean concentrations were in the same 
order of magnitude as the EPA PM2.5 24 Hour standard of 0.015 mg/m
3
 (EPA, 1999). 
 
Table 21: Community EPAM PM2.5 Data Compared to EPA PM Standards  
 
EPA PM2.5 
 (24 Hr) 
EPA PM2.5  
(Annual) 
EPAM PM2.5 
(mg/m
3
) 
 
% Difference 
to 24 Hour 
Standard 
0.015 mg/m
3
 0.035 mg/m
3
 
0.013 
 
13% 
0.018 
 
17% 
0.008 
 
47% 
 
Table 22: Community EPAM PM10 Data Compared to EPA PM Standards 
  
EPA PM10 
(24 Hr)
a
 
EPA PM10 
(Annual) 
EPAM PM10 
(mg/m
3
) 
 
% Difference 
to 24 Hour 
Standard 
0.150 mg/m
3
 N/A 
0.036 
 
76% 
0.021 
 
86% 
0.023 
 
85% 
 
a
 Due to a lack of evidence linking health problems to long-term exposure to coarse 
particle pollution, the agency revoked the annual PM10 standard in 2006 (effective 
December 17, 2006) 
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In order to compare the community air EPAM data to EPA 24 Hour Particulate Matter 
Standards, the researcher made the assumption that the measured EPAM concentration 
data would be identical to the concentration for a 24 hour time-weighted average.  Under 
this assumption, the mean EPAM PM2.5 sampling results from all three community air 
locations were on the same order of magnitude as the EPA PM2.5 standard of 0.015 
mg/m
3
.  This was a promising discovery, for it indicated that the EPAM was measuring 
particulate matter with a cut-point of 2.5 µm in a manner consistent with the EPA method.  
There is no annual EPA PM10 standard due to a lack of evidence linking health problems 
to long-term exposure to these coarse particles.  If the mean EPAM PM10 sampling 
results from all three locations were assumed for a 24 hour average, they would be four to 
seven times less than the EPA PM10 24 Hour standard.  The mean EPAM PM2.5 and PM10 
concentrations and their comparisons to the EPA PM Standard are presented in Tables 21 
and 22. 
 
Table 6 presented the mean EPAM dust concentration at each of the three locations over 
the five days of sampling.   Location A, which was the sampling location furthest from 
the mining operations, had a lower mean concentration levels for PM1 and PM2.5 than 
Location B.  This was the expected outcome since Location B was closer to the mining 
operations, and greater dust concentrations at the smaller sizes would be expected.  The 
PM10 mean concentration for Location A was the highest of all three locations.  Location 
C, which was closest to the mining operations, had the lowest mean concentrations for 
the PM2.5 and PM1 size selections.  These results were opposite of what was expected 
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since Location C was situated at the fence line of the operations and therefore should 
have theoretically produced the greatest concentration for all sizes of dust.  The trees and 
shrubs along the fenceline (see Figure 4) may have shielded the EPAM device, which 
would have lead to lower concentrations.   
 
There are several explanations for the low concentrations obtained with both types of 
sampling methods.  Location A and B sampling was conducted on the lanais of two of the 
residences.  These lanais were enclosed with a screen and this may have prevented the 
sampling equipment from measuring the true dust concentration in the ambient air.  
Sampling was conducted in June, a month that in the previous year was not one of the 
high wind speed months in Florida (UNC, 2008).  Sampling may have produced higher 
concentrations if it was conducted in winter months when the usual wind direction is 
from the north-northwest - from the mining operations towards the subdivision.  While 
sampling at Location C, water trucks frequently were observed driving through the 
operation.  It was therefore assumed by the researcher that watering of the gravel piles 
took place approximately every 2-3 hours and that this watering frequency occurred on 
each sampling day that the plant was in operation.  This action likely would have reduced 
the airborne dust particulate matter.  On the first two days of sampling, the wind shifted 
from the north direction to the west half way through the day (Appendix E).  The EPAM 
instrument was switched to Location B at approximately 1 PM on both of those days and 
therefore had different sampling conditions than when it was at Location A earlier in the 
morning.  
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The EPAM results were used to calculate the amount of sampling time needed to collect 
the 0.1 mg of dust that is the NIOSH limit of detection.  The results of these calculations 
are presented in Table 21 below.  The sampling time needed to obtain levels equal to the 
0.1 mg limit of detection ranged from 8.69 hours to 60.95 hours.  Even if only one 
sampling head was used at one location for the entire 8 hour day, the dust concentration 
would still fall below the limit of detection for NIOSH.  The objective of this part of the 
project was to measure the dust levels while the mining plant was in operation, 8 AM to 4 
PM, therefore sampling in excess of those eight hours was not considered.  Sampling 
took place in locations that lacked electricity to re-charge equipment and therefore 
extended sampling was not feasible.   
 
Table 23: Sampling Time Needed to Increase Levels Above Limit of Detection 
Day Location 
Particle 
Size 
Total 
Volume 
(m
3
) 
Final 
mass 
(mg) 
Volume needed 
to obtain 0.1 mg 
mass (m
3
) 
Sampling 
Time 
 Needed (hr) 
1 A 1 0.356 0.007 4.80 19.98 
1 A 2.5 0.356 0.005 6.93 28.87 
1 A 10 0.236 0.007 3.18 13.24 
1 B 1 0.344 0.009 3.82 15.92 
1 B 2.5 0.356 0.006 5.67 23.64 
1 B 10 0.240 0.005 4.91 20.47 
2 A 1 0.356 0.005 7.66 31.91 
2 A 2.5 0.356 0.006 6.29 26.20 
2 A 10 0.228 0.011 2.08 8.69 
2 B 1 0.336 0.013 2.57 10.72 
2 B 2.5 0.356 0.008 4.35 18.12 
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2 B 10 0.236 0.005 4.31 17.97 
3 A 1 0.356 0.008 4.58 19.08 
3 A 2.5 0.356 0.003 13.80 57.50 
3 A 10 0.236 0.007 3.33 13.88 
3 B 1 0.356 0.004 8.42 35.09 
3 B 2.5 0.356 0.005 6.99 29.12 
3 B 10 0.236 0.004 5.54 23.10 
4 C 1 0.396 0.007 5.46 22.73 
4 C 2.5 0.468 0.003 14.63 60.95 
4 C 10 0.476 0.012 3.82 15.90 
5 C 1 0.684 0.008 8.67 36.13 
5 C 2.5 0.704 0.006 11.15 46.44 
5 C 10 0.476 0.009 5.15 21.44 
 
 
 
Aerosol Chamber 
In addition to sampling for community air particulate levels, a secondary study objective 
was to compare NIOSH sampling data with those of the new EPAM instrument.  Since 
laboratory results reported NIOSH method concentrations below the limit of detection in 
the field, further sampling needed to be conducted to produce data for comparison.  An 
existing aerosol chamber was used for the additional sampling.  This chamber was well-
suited to this purpose because it is capable of generating particulate concentration of a 
certain size. 
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The relationship of the mass generated versus the revolutions per minute of the Wright 
Dust Feeder has been explored in another work, and was not the objective of this study 
(Pieretti, 2010). 
 
On the 0.4, 0.8, and 1.6 RPM sampling days the fly ash cylinder was replaced before it 
ran out completely.  Increasing generation rates led to an increase in the number of 
replacements of fly ash made, with the cylinder being replaced approximately once every 
hour at 1.6 RPM.   
 
The NIOSH 0600 respirable dust sampling method measured increased concentrations 
with increasing RPM speed (Table 19).  This was expected.  Increasing generation speeds 
cause a greater amount of dust concentration inside the chamber, allowing the sampling 
equipment opportunity to collect more particulate.  Particles considered “respirable” 
under NIOSH 0600 are those that have a 4 µm median cut point (NIOSH, 1994b).  Since 
the EPAM instrument does not have a 4 µm sampling head, there is no direct comparison 
with the NIOSH 0600 Method.  The closest comparison that can be made is that between 
the NIOSH 0600 Method and the EPAM PM2.5 sampling head.  This sampling head was 
used at the RPM of 0.4 and 1.6 (see Tables 12 & 18).   
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Table 24: NIOSH 0600 vs. EPAM PM2.5 
RPM 
NIOSH 0600 
Concentration 
(mg/m
3
) 
EPAM PM2.5 
Concentration 
(mg/m
3
) 
Difference 
(%) 
0.4 0.168 0.037 77.75 
1.6 0.640 0.163 74.61 
 
Because of its lower cut point of 2.5 µm, the EPAM measurement was expected to have 
lower values than the NIOSH 0600 respirable dust concentration measurement.  The 
EPAM instrument is factory-calibrated using Arizona Road Dust against NIOSH Method 
0600 for respirable dust within +/- 10%, therefore I expected the difference in 
concentrations between the two methods to be smaller than 78% and 75%.  Future 
chamber sampling should ideally include cyclones with a 2.5 µm cut point in order to 
compare with the EPAM PM2.5 sampling head.   
 
The NIOSH 0500 total dust sampling method produced increased concentration levels 
with increasing RPM speed (Table 20) and each of these RPM concentration levels were 
greater than the NIOSH 0600 results (Figure 16).  The NIOSH 0500 method was only 
able to measure particles up to 10 µm in diameter since this was the maximum particulate 
size allowed into the chamber by the vertical elutriator (see Methods).  Therefore, the 
NIOSH 0500 concentration results should have been very similar to the EPAM PM10 
sampling results. 
 
 
 
 
 
53 
 
Table 25: NIOSH 0500 vs. EPAM PM10 
 
RPM 
NIOSH 0500 
(mg/m
3
) 
EPAM PM10 
(mg/m
3
) 
Difference 
(%) 
0.2 0.135 0.120 10.83 
 
The table above presents data that are much closer in concentration than the data in Table 
24.  Though the EPAM PM10 sampling head cannot be used to estimate the NIOSH 0500 
total dust concentration in every circumstance, in this study it gave a close 
approximation.  In order to test this similarity further, future tests could be run using the 
PM10 sampling head multiple times at all four generation rates.  The percent difference 
may remain constant for the two sampling methods regardless of generation rate, or the 
generation rate may have an effect on the similarity between the two instruments. 
 
Conclusions 
 
The NIOSH 0500 and 0600 results from the community air sampling did not produce any 
concentrations above the 0.1 mg limit of detection.  The EPAM measured detectable 
concentrations since it has a more sensitive range, but these concentrations could not be 
compared to either the NIOSH total or the NIOSH respirable results.  The mean EPAM 
PM2.5 data at each location (A-C) in the community air assessment were 13%, 17%, and 
47% different from the EPA PM2.5 24 Hour Standard respectively.  Comparing the mean 
EPAM PM10 data at each location with the EPA PM10 24 Hour Standard resulted in 
differences of 76%, 86%, 85%, indicating that EPAM PM10 levels were below the EPA 
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0.150 mg/m
3
 limit.  All silica analyses performed on the NIOSH respirable, PM2.5 and 
PM1 results were below the limit of detection. 
 
The aerosol chamber hypothesis that the EPAM PM10 results are equivalent to the 
NIOSH total dust sampling results was upheld.  There was only an 11% difference 
between the two concentrations for each sampling method.  Unlike the initial hypothesis, 
and the manufacturer’s claim, the EPAM PM2.5 data were not equivalent to the NIOSH 
respirable concentration data.  Differences between the NIOSH respirable dust sampling 
results and the EPAM PM2.5 results were 78% and 75%. 
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APPENDIX A: COMMUNITY AIR SITE MAP 
 
Appendix A (Continued) 
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          Figure 17: Satellite view of the community and mining operations 
 
 
 
Figure 18: Mining operations directly north of the residential community
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  APPENDIX B: CALIBRATION DATA 
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Table 26: Community Air Calibration – Day 1 
 
Pump Filter 
Average of 
10 
Pre 
(L/min) 
 Average of 
10 
 Post 
(L/min) % Diff 
Mean 
Flow  
(L/min) 
A-
0103002 LocationATotal 2.500 2.513 -0.52 2.507 
B-
0804024 LocationBTotal 2.542 2.507 1.38 2.525 
C-
0804056 LocationAResp. 1.749 1.695 3.09 1.722 
D-
0804012 LocationBResp. 1.768 1.706 3.51 1.737 
 
 
Table 27: Community Air Calibration – Day 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pump Filter 
Average of 
10 
Pre 
(L/min) 
 Average of 
10 
 Post 
(L/min) % Diff 
Mean 
Flow  
(L/min) 
A-
0103002 LocationATotal 2.509 2.508 0.04 2.509 
B-
0804024 LocationBTotal 2.522 2.526 -0.16 2.524 
C-
0804056 LocationAResp. 1.738 1.735 0.17 1.737 
D-
0804012 LocationBResp. 1.724 1.724 0.00 1.724 
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Table 28: Community Air Calibration – Day 3 
 
 
 
Table 29: Community Air Calibration – Day 4 
 
 
 
Table 30: Community Air Calibration – Day 5 
 
 
 
 
 
Pump Filter 
Average of 
10 
Pre 
(L/min) 
 Average of 
10 
 Post 
(L/min) % Diff 
Mean 
Flow  
(L/min) 
A-
0103002 LocationATotal 2.508 2.519 -0.44 2.514 
B-
0804024 LocationBTotal 2.526 2.525 0.04 2.526 
C-
0804056 LocationAResp. 1.735 1.735 0.00 1.735 
D-
0804012 LocationBResp. 1.724 1.708 0.928 1.716 
Pump Filter 
Average of 
10 
Pre 
(L/min) 
 Average of 
10 
 Post 
(L/min) % Diff 
Mean 
Flow  
(L/min) 
A-
0103002 LocationCTotal 2.515 2.523 -0.32 2.519 
B-
0804024 LocationCResp 1.725 1.733 -0.47 1.729 
Pump Filter 
Average of 
10 
Pre 
(L/min) 
 Average of 
10 
 Post 
(L/min) % Diff 
Mean 
Flow  
(L/min) 
A-
0103002 LocationCTotal 2.523 2.51 0.515 2.517 
E-
0804059 LocationCResp 1.700 1.702 -0.118 1.701 
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Table 31: Aerosol Chamber Calibration – 0.2 RPM 
 
Pump Filter 
Pre 
(L/min) 
Post 
(L/min) % Diff 
Avg Flow 
(L/min) 
D-0804012 SKC1 2.576 2.54 1.4 2.558 
SKC -35287 SKC2 2.5002 2.472 1.27 2.500 
2.5055 2.4773 
2.5227 2.4738 
2.5178 2.4925 
2.5274 2.4864 
2.5048 2.4907 
2.5337 2.4925 
2.5133 2.4786 
2.4945 2.4791 
2.522 2.4786 
SKC - 35304 SKC3 2.506 2.49 0.695 2.500 
2.5131 2.5071 
2.5035 2.4899 
2.5251 2.4847 
2.4847 2.4796 
2.5074 2.4761 
2.5141 2.5017 
2.5199 2.4946 
2.492 2.4941 
2.5272 2.5007 
MSA A3-
45688 SKC4 2.5214 2.4986 1.23 2.510 
2.522 2.5202 
2.5209 2.5012 
2.5363 2.5007 
2.5348 2.492 
2.5256 2.4976 
2.5388 2.491 
2.5204 2.491 
2.5348 2.491 
2.5316 2.4925 
Appendix B (Continued) 
64 
 
Table 31 (Cont.) 
MSA A3-
45690 SKC5 2.5004 2.489 0.59 2.500 
2.5059 2.4905 
2.4973 2.49 
2.5126 2.4879 
2.5037 2.4905 
2.4988 2.49 
2.4942 2.4879 
2.5131 2.4879 
2.503 2.4879 
2.5084 2.4879 
MSA A3-
45688 SKC6 2.4833 2.4992 -0.48 2.490 
2.4675 2.5032 
2.4675 2.4905 
2.4869 2.4874 
2.4905 2.4981 
2.4874 2.4864 
2.4776 2.4909 
2.493 2.4951 
2.4854 2.5007 
2.4823 2.4879 
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Table 32: Aerosol Chamber Calibration – 0.4 RPM 
 
Pump Filter 
Pre 
(L/min) 
Post 
(L/min) % Diff 
Avg Flow 
(L/min) 
D-0804012 SKC1 2.540 2.4430 4.03 2.489 
2.4440 
2.4510 
2.4530 
2.4320 
2.4340 
2.4300 
2.4230 
2.4260 
2.4390 
MSA A3-
45690 SKC2 2.4983 2.4881 0.32 2.495 
2.5074 2.4905 
2.4953 2.4941 
2.5061 2.4925 
2.5007 2.4905 
2.4976 2.4905 
2.4968 2.4917 
2.4978 2.4925 
2.4935 2.4922 
2.4981 2.4890 
MSA A3-
45688 SKC3 2.5241 2.4864 1.59 2.495 
2.5209 2.4768 
2.5100 2.4826 
2.5131 2.4710 
2.5095 2.4715 
2.5211 2.4680 
2.5168 2.4751 
2.5173 2.4725 
2.5074 2.4775 
2.5079 2.4680 
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Table 32 (Cont) 
MSA A3-
45688 SKC4 2.4968 2.51133 -0.595 2.508 
2.4946 2.5214 
2.5045 2.51 
2.5025 2.5141 
2.5076 2.5131 
2.4948 2.5012 
2.4917 2.5023 
2.5038 2.5231 
2.5095 2.5264 
2.4968 2.5285 
MSA A3-
45687 SKC5 2.5096 2.4892 0.489 2.501 
2.5143 2.4976 
2.5060 2.4983 
2.5024 2.4994 
2.5123 2.4902 
2.5076 2.4896 
2.5086 2.5017 
2.5019 2.5002 
2.5035 2.4963 
2.5100 2.4912 
MSA A3-
45688 SKC6 2.5133 2.519 -0.157 2.506 
2.4818 2.5162 
2.5162 2.4935 
2.5167 2.5263 
2.5169 2.4881 
2.5053 2.5116 
2.5211 2.5175 
2.4854 2.5107 
2.4778 2.5083 
2.5074 2.4900 
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Table 33: Aerosol Chamber Calibration – 0.8 RPM 
 
Pump Filter 
Pre 
(L/min) 
Post 
(L/min) % Diff 
Avg Flow 
(L/min) 
E-0804059 SKC1 2.5360 2.5160 0.382 2.534 
2.5440 2.5320 
2.5460 2.5250 
2.5370 2.5430 
2.5290 2.5270 
2.5360 2.5390 
2.5470 2.5390 
2.5360 2.5240 
2.5470 2.5340 
2.5290 2.5110 
MSA A3-
45691 SKC2 2.5126 2.4655 1.000 2.490 
2.5116 2.4776 
2.511 2.4847 
2.5126 2.4715 
2.4910 2.4895 
2.5064 2.4816 
2.494 2.4801 
2.4941 2.4725 
2.5014 2.4847 
2.4920 2.4690 
MSA A3-
45687 SKC3 2.4991 2.4670 1.65 2.485 
2.5121 2.4690 
2.5012 2.4576 
2.5110 2.4672 
2.5084 2.4665 
2.5017 2.4692 
2.5178 2.4732 
2.5023 2.4551 
2.5040 2.4602 
2.5028 2.4611 
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Table 33 (Cont) 
MSA A3-
45690 SKC4 2.4831 2.4452 1.519 2.464 
2.4801 2.4447 
2.4821 2.4490 
2.4890 2.4456 
2.4786 2.4447 
2.4843 2.4459 
2.4806 2.4429 
2.4836 2.4444 
2.4821 2.4464 
2.4859 2.4434 
SKC 35304 SKC5 2.5019 2.4997 0.353 2.510 
2.4884 2.4976 
2.5175 2.4976 
2.5261 2.5033 
2.5346 2.5050 
2.5183 2.5096 
2.5133 2.4989 
2.5214 2.5199 
2.4937 2.4999 
2.5288 2.5237 
SKC - 35287 SKC6 2.4910 2.5028 0.088 2.499 
2.4864 2.4843 
2.5079 2.4997 
2.4896 2.4823 
2.5105 2.5154 
2.5084 2.4895 
2.4798 2.5038 
2.4920 2.5002 
2.5211 2.5073 
2.5168 2.4961 
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Table 34: Aerosol Chamber Calibration – 1.6 RPM 
 
Pump Filter 
Pre 
(L/min) 
Post 
(L/min) % Diff 
Avg Flow 
(L/min) 
E-0804059 SKC1 2.4990 2.4820 0.755 2.495 
2.5010 2.4930 
2.5030 2.4870 
2.5040 2.4920 
2.5000 2.4770 
2.5090 2.4950 
2.5020 2.4900 
2.5150 2.4760 
2.5060 2.4770 
2.5010 2.4820 
SKC 35306 SKC2 2.5069 2.5121 1.416 2.494 
2.5211 2.4950 
2.4848 2.5048 
2.5012 2.5064 
2.5267 2.5024 
2.5227 2.2499 
2.5222 2.5045 
2.5237 2.4847 
2.5178 2.5092 
2.4932 2.4956 
SKC 35287 SKC3 2.4900 2.4890 0.809 2.487 
2.5017 2.4854 
2.4900 2.4766 
2.4932 2.4695 
2.5107 2.4600 
2.5055 2.4976 
2.4864 2.4909 
2.5035 2.4571 
2.5049 2.4670 
2.4833 2.4741 
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Table 34 (Cont) 
MSA A3-
45690 SKC4 2.4881 2.4757 1.087 2.478 
2.4889 2.4660 
2.4915 2.4645 
2.4881 2.4625 
2.4983 2.4650 
2.5012 2.4625 
2.4904 2.4620 
2.4963 2.4635 
2.4881 2.4630 
2.4884 2.4637 
MSA A3-4591 SKC5 2.5142 2.4981 0.561 2.510 
2.5180 2.5014 
2.5193 2.5002 
2.5183 2.4997 
2.5195 2.4976 
2.5175 2.4992 
2.5100 2.5138 
2.5152 2.5117 
2.5235 2.4961 
2.5128 2.5094 
MSA  A3-
45687 SKC6 2.5201 2.4869 1.217 2.495 
2.5173 2.4755 
2.5055 2.4847 
2.5050 2.4791 
2.5131 2.4771 
2.5019 2.4791 
2.5133 2.4826 
2.5017 2.4730 
2.5126 2.4846 
2.5138 2.4761 
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APPENDIX C: EPAM CORRECTION FACTOR
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Table 35: EPAM Correction Factor by Sampling Head 
 
Sampling 
 Head 
Filter 
 Conc 
(mg/m
3
) 
Mean 
Filter 
Conc 
(mg/m
3
) 
Corresponding 
Instrument 
Reading 
(mg/m
3
) 
Mean 
Instrument 
Reading 
(mg/m
3
) 
Calibration 
Factor 
1 0.042 0.050 0.017 0.041 1.22 
0.034 0.011 
0.006 0.018 
0.119 0.118 
2.5 0.037 0.100 0.056 0.150 0.67 
0.162 0.243 
10 0.046 0.056 0.018 0.049 1.14 
0.002 0.023 
0.119 0.105 
 
 
 
 
 
 
 
 
 
MeanInstrument
FilterMean
CF =
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APPENDIX D: GALSON LABORATORY RESULTS – COMMUNITY AIR 
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Table 36: Morning and Afternoon Environmental Conditions – Community Air 
Sampling 
Date Time Location 
Temp 
 (F)  
RH 
(%) 
Mean Sea  
Level  
Pressure 
(In)
a
 
Wind  
Direction 
Wind  
Speed 
(mph) 
6/12/09 8:39 A 78.17 94.91 29.94 N 0-3 
6/12/09 9:09 B 87.1 78.35 29.94 NE 0-3 
6/12/09 13:15 A 91.2 64.6 29.94 W 3-5 gusts 
6/12/09 15:00 B 99.3 56.69 29.94 W 3-5 steady 
6/18/09 8:49 A 80.8 90.5 29.96 NE 0-3 
6/18/09 9:02 B 83.7 81.3 29.96 NE 0-3 
6/18/09 14:08 B 97.4 51.27 29.96 W 3-5 
6/18/09 14:22 A 100.1 49.7 29.96 W 3-5 
6/19/09 8:43 B 83.5 69.8 29.94 Still 0 
6/19/09 9:00 A 83.5 71.2 29.94 Still 0 
6/19/09 14:10 B 93.2 61.7 29.94 NW 3-5 
6/19/09 14:23 A 101.2 54.6 29.94 NW 
3-5  
with gusts 
6/24/09 8:50 C 75.6 56.8 29.78 NW 0-3 
6/24/09 14:10 C 88.7 51.3 29.78 NW 5-7 
6/25/09 8:32 C 78.4 62.4 29.86 NW 0-3 
6/25/09 13:28 C 82.9 58.7 29.86 NW 5-7 
 
a
 = Mean pressure data obtained from www.weather.com each sampling day 
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Table 37: NIOSH 0600 Respirable – RPM 0.2 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
SKC2 0.01341 0.01353 0.00012 0.00011 400 2.50 999.268 1.00 0.110 0.110 110 
SKC3 0.01329 0.01342 0.00013 0.00012 400 2.50 1000.23 1.00 0.120 0.120 120 
SKC4 0.01305 0.0132 0.00015 0.00014 400 2.51 1005.25 1.01 0.140 0.139 139 
SKC5 0.01322 0.01334 0.00012 0.00011 400 2.50 998.538 1.00 0.110 0.110 110 
SKC6 0.01268 0.01288 0.00020 0.00019 400 2.49 995.216 1.00 0.190 0.191 191 
Blank 1 0.01268 0.01269 0.00001 
 
Average 0.134 134 
Blank 2 0.01277 0.01277 0.00000 
 
St Dev 0.034 34 
Blank 3 0.01503 0.01507 0.00004 
 
CV 25.30 25.30 
Blank 4 0.0139 0.01389 -0.00001 
 
Count 5 5 
Blank 5 0.01193 0.01189 -0.00004 
 
Max 0.191 191 
Blank 6 0.01189 0.01195 0.00006 
 
Min 0.110 110 
  
average 0.00001 
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Table 38: NIOSH 0500 Total – RPM 0.2 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
1 0.01332 0.01352 0.00020 0.00019 400 3.38 1353.83 1.35 0.190 0.1403 140 
2 0.01296 0.01315 0.00019 0.00018 400 3.42 1367.82 1.37 0.180 0.1316 132 
3 0.01325 0.01348 0.00023 0.00022 400 3.39 1354.01 1.35 0.220 0.1625 162 
4 0.01361 0.01376 0.00015 0.00014 400 3.29 1314.62 1.31 0.140 0.1065 106 
5 0.01313 0.01333 0.00020 0.00019 400 3.34 1336.88 1.34 0.190 0.1421 142 
6 0.01329 0.01347 0.00018 0.00017 400 3.18 1272.88 1.27 0.170 0.1336 134 
7 0.01324 0.01342 0.00018 0.00017 400 3.30 1321.14 1.32 0.170 0.1287 129 
8 0.01185 0.01208 0.00023 0.00022 400 3.38 1353.56 1.35 0.220 0.1625 163 
9 0.01526 0.01541 0.00015 0.00014 400 3.34 1337.29 1.34 0.140 0.1047 105 
Blank 1 0.01268 0.01269 0.00001 Average 0.135 135 
Blank 2 0.01277 0.01277 0.00000 St Dev 0.021 21 
Blank 3 0.01503 0.01507 0.00004 CV 15.250 15.25 
Blank 4 0.0139 0.01389 -0.00001 Count 9 9 
Blank 5 0.01193 0.01189 -0.00004 Max 0.163 163 
Blank 6 0.01189 0.01195 0.00006 Min 0.105 105 
Average 0.00001 
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Table 39: NIOSH 0600 Respirable – RPM 0.4 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
SKC1 0.01279 0.01296 0.00017 0.00015 400 2.49 995.60 1.00 0.150 0.151 151 
SKC2 0.01191 0.01206 0.00015 0.00013 400 2.50 998.08 1.00 0.130 0.130 130 
SKC3 0.01281 0.01297 0.00016 0.00014 400 2.49 997.96 1.00 0.140 0.140 140 
SKC4 0.01198 0.01219 0.00021 0.00019 400 2.51 1003.08 1.00 0.190 0.189 189 
SKC5 0.01262 0.01281 0.00019 0.00017 400 2.50 1000.60 1.00 0.170 0.170 170 
SKC6 0.01211 0.01236 0.00025 0.00023 400 2.51 1002.48 1.00 0.230 0.229 229 
Blank 1 0.01273 0.01281 0.00008 
 
Average 0.168 168 
Blank 2 0.01261 0.01268 0.00007 
 
St Dev 0.037 37 
Blank 3 0.01234 0.01231 -0.00003 
 
CV 21.795 21.79 
Blank 4 0.01269 0.0127 0.00001 
 
Count 6 6 
Blank 5 0.01277 0.01276 -0.00001 
 
Max 0.229 229 
Blank 6 0.01507 0.01506 -0.00001 
 
Min 0.130 130 
Blank 7 0.01389 0.01391 0.00002 
 
Blank 8 0.01189 0.01194 0.00005 
 
Blank 9 0.01195 0.01195 0.00000 
 
  
average 0.00002 
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Table 40: NIOSH 0500 Total – RPM 0.4 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
1 0.01262 0.01299 0.00037 0.00036 400 3.38 1353.83 1.35 0.360 0.266 266 
2 0.01319 0.01347 0.00028 0.00027 400 3.42 1367.82 1.37 0.270 0.197 197 
3 0.01182 0.01213 0.00031 0.00030 400 3.39 1354.01 1.35 0.300 0.222 222 
4 0.01305 0.01332 0.00027 0.00026 400 3.29 1314.62 1.31 0.260 0.198 198 
5 0.0119 0.01214 0.00024 0.00023 400 3.34 1336.88 1.34 0.230 0.172 172 
6 0.01288 0.01314 0.00026 0.00025 400 3.18 1272.88 1.27 0.250 0.196 196 
7 0.01469 0.01488 0.00019 0.00018 400 3.30 1321.14 1.32 0.180 0.136 136 
8 0.01402 0.0143 0.00028 0.00027 400 3.38 1353.56 1.35 0.270 0.199 199 
9 0.01318 0.01347 0.00029 0.00028 400 3.34 1337.29 1.34 0.280 0.209 209 
Blank 1 0.01269 0.0127 0.00001 Average 0.200 200 
Blank 2 0.01277 0.01276 -0.00001 St Dev 0.035 35 
Blank 3 0.01507 0.01506 -0.00001 CV 17.508 17.51 
Blank 4 0.01389 0.01391 0.00002 Count 9 9 
Blank 5 0.01189 0.01194 0.00005 Max 0.266 266 
Blank 6 0.01195 0.01195 0.00000 Min 0.136 136 
Average 0.00001 
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Table 41: NIOSH 0600 Respirable – RPM 0.8 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
SKC1 0.01265 0.01286 0.00021 0.00021 400 2.53 1013.60 1.01 0.21 0.210 210 
SKC2 0.01287 0.01314 0.00027 0.00027 400 2.49 996.08 1.00 0.27 0.274 274 
SKC3 0.01361 0.01386 0.00025 0.00025 400 2.49 994.12 0.99 0.25 0.254 254 
SKC4 0.01238 0.01269 0.00031 0.00031 400 2.46 985.64 0.99 0.31 0.317 317 
SKC5 0.01297 0.01324 0.00027 0.00027 400 2.51 1004.00 1.00 0.27 0.271 271 
SKC6 0.0127 0.01299 0.00029 0.00029 400 2.50 999.68 1.00 0.29 0.293 293 
Blank 1 0.01281 0.01279 -0.00002 
 
Average 0.270 270 
Blank 2 0.0127 0.01263 -0.00007 
 
St Dev 0.036 36 
Blank 3 0.01258 0.01251 -0.00007 
 
CV 13.508 13.51 
Blank 4 0.01145 0.01153 0.00008 
 
Count 6 6 
Blank 5 0.01173 0.01175 0.00002 
 
Max 0.317 317 
Blank 6 0.01233 0.01234 0.00001 
 
Min 0.210 210 
Blank 7 0.01271 0.0127 -0.00001 
 
Blank 8 0.01278 0.01276 -0.00002 
 
Blank 9 0.01509 0.01509 0.00000 
 
Bl. 10 0.01388 0.01389 0.00001 
 
Bl. 11 0.01194 0.01199 0.00005 
 
Bl. 12 0.01196 0.01195 -0.00001 
 
  
average 0.00000 
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Table 42: NIOSH 0500 Total – RPM 0.8 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
1 0.01358 0.01406 0.00048 0.00048 400 3.38 1353.83 1.35 0.477 0.352 352 
2 0.0122 0.01266 0.00046 0.00046 400 3.42 1367.82 1.37 0.457 0.334 334 
3 0.01333 0.01376 0.00043 0.00043 400 3.39 1354.01 1.35 0.427 0.315 315 
4 0.0126 0.01306 0.00046 0.00046 400 3.29 1314.62 1.31 0.457 0.347 347 
5 0.01382 0.01427 0.00045 0.00045 400 3.34 1336.88 1.34 0.447 0.334 334 
6 0.01322 0.01362 0.00040 0.00040 400 3.18 1272.88 1.27 0.397 0.312 312 
7 0.01266 0.01314 0.00048 0.00048 400 3.30 1321.14 1.32 0.477 0.361 361 
8 0.01356 0.01401 0.00045 0.00045 400 3.38 1353.56 1.35 0.447 0.330 330 
9 0.01239 0.01281 0.00042 0.00042 400 3.34 1337.29 1.34 0.417 0.312 312 
Blank 1 0.01271 0.0127 -0.00001 Average 0.333 333 
Blank 2 0.01278 0.01276 -0.00002 St Dev 0.018 18 
Blank 3 0.01509 0.01509 0.00000 CV 5.40 5.40 
Blank 4 0.01388 0.01389 0.00001 Count 9 9 
Blank 5 0.01194 0.01199 0.00005 Max 0.361 361 
Blank 6 0.01196 0.01195 -0.00001 Min 0.312 312 
Average 0.00000 
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Table 43: NIOSH 0600 Respirable – RPM 1.6 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
SKC1 0.01299 0.01364 0.00065 0.00065 400 2.49 997.8 1.00 0.648 0.650 650 
SKC2 0.01269 0.01328 0.00059 0.00059 400 2.49 997.68 1.00 0.588 0.590 590 
SKC3 0.01277 0.01341 0.00064 0.00064 400 2.49 994.72 0.99 0.638 0.642 642 
SKC4 0.01322 0.01391 0.00069 0.00069 400 2.48 991.36 0.99 0.688 0.694 694 
SKC5 0.01284 0.01342 0.00058 0.00058 400 2.51 1003.92 1.00 0.578 0.576 576 
SKC6 0.01317 0.01386 0.00069 0.00069 400 2.50 998.08 1.00 0.688 0.690 690 
Blank 1 0.01279 0.0128 0.00001 
 
Average 0.640 640 
Blank 2 0.01263 0.01268 0.00005 
 
St Dev 0.049 49 
Blank 3 0.01251 0.01252 0.00001 
 
CV 7.69 7.69 
Blank 4 0.01153 0.01156 0.00003 
 
Count 6 6 
Blank 5 0.01175 0.01175 0.00000 
 
Max 0.694 694 
Blank 6 0.01234 0.01229 -0.00005 
 
Min 0.576 576 
Blank 7 0.0127 0.0127 0.00000 
 
Blank 8 0.01276 0.01278 0.00002 
 
Blank 9 0.01509 0.0151 0.00001 
 
Bl. 10 0.01389 0.01388 -0.00001 
 
Bl. 11 0.01199 0.01196 -0.00003 
 
Bl. 12 0.01195 0.01193 -0.00002 
 
  
average 0.00000 
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Table 44: NIOSH 0500 Total – RPM 1.6 
Sample 
ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Blank-
Adjusted 
Mass (g) 
Sampling 
Time 
(min) 
Flow 
Rate 
(L/min) 
Total 
Volume 
(L) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
1 0.01226 0.01352 0.00126 0.00127 400 3.38 1353.83 1.35 1.265 0.934 934 
2 0.01288 0.01411 0.00123 0.00124 400 3.42 1367.82 1.37 1.235 0.903 903 
3 0.01282 0.01404 0.00122 0.00123 400 3.39 1354.01 1.35 1.225 0.905 905 
4 0.01322 0.01408 0.00086 0.00087 400 3.29 1314.62 1.31 0.865 0.658 658 
5 0.01211 0.01329 0.00118 0.00119 400 3.34 1336.88 1.34 1.185 0.886 886 
6 0.01291 0.01404 0.00113 0.00114 400 3.18 1272.88 1.27 1.135 0.892 892 
7 0.01282 0.01396 0.00114 0.00115 400 3.30 1321.14 1.32 1.145 0.867 867 
8 0.01352 0.01467 0.00115 0.00116 400 3.38 1353.56 1.35 1.155 0.853 853 
9 0.01362 0.01477 0.00115 0.00116 400 3.34 1337.29 1.34 1.155 0.864 864 
Blank 1 0.0127 0.0127 0.00000 Average 0.862 862 
Blank 2 0.01276 0.01278 0.00002 St Dev 0.081 81 
Blank 3 0.01509 0.0151 0.00001 CV 9.342 9.34 
Blank 4 0.01389 0.01388 -0.00001 Count 9 9 
Blank 5 0.01199 0.01196 -0.00003 Max 0.934 934 
Blank 6 0.01195 0.01193 -0.00002 Min 0.658 658 
Average -0.00001 
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Table 45: EPAM Results – 0.2 Generation Rate 
Filter ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Adjusted 
Difference 
(g) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
EPAM PM10 0.0239 0.02405 0.00019 0.00019 1.6 0.19 0.11875 118.75 
EPAM Blank 0.0214 0.02157 0.00018 
 
 
 
Table 46: EPAM Results – 0.4 Generation Rate 
Filter ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Adjusted 
Difference 
(g) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
EPAM PM2.5 0.0213 0.02138 0.00011 0.00006 1.6 0.06 0.0375 37.5 
EPAM Blank 0.0267 0.02672 0.00005 
 
 
 
Table 47: EPAM Results – 0.8 Generation Rate 
Filter ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Adjusted  
Difference (g) 
Total 
Volume (m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
EPAM PM1 0.0235 0.02359 0.00014 0.00019 1.6 0.19 0.11875 118.75 
EPAM Blank 0.0223 0.02223 -0.00005 
 
 
 
 
 
 
 
1
1
0
 
A
p
p
en
d
ix
 G
 (C
o
n
tin
u
ed
) 
  
 
Table 48: EPAM Results – 1.6 Generation Rate 
Filter ID 
Pre-
Weight 
(g) 
Post -
Weight 
(g) 
Total 
Weight  
(g) 
Adjusted 
Difference 
(g) 
Total 
Volume 
(m
3
) 
Total 
Weight 
(mg) 
Conc 
(mg/m
3
) 
Conc 
(µg/m
3
) 
EPAM PM2.5 0.0261 0.02643 0.00031 0.00026 1.6 0.26 0.1625 162.5 
EPAM Blank 0.0222 0.02228 0.00005 
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USER’S GUIDE 
 
 
 
HAZ-DUST 
™ 
ENVIRONMENTAL PARTICULATE  
AIR MONITOR 
 
MODEL EPAM-5000 
DOC# HD50109 
 
 
 
Environmental Devices Corporation 
4 Wilder Drive Bldg. # 15 
Plaistow, NH 03865 
 
Phone: (800) 234-2589 
Phone: (603) 378-2112 
Fax: (603) 378-2113 
E-mail: techsupport@hazdust.com 
Website: www.hazdust.com 
 
 
 
 
   EDC Innovative technologies for monitoring air quality 
E c
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Haz-Dust  
Model EPAM-5000  
User’s Guide 
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Licenses, Copyrights and Trademarks 
 This documentation contains trade secrets and confidential information 
proprietary to Environmental Devices Corporation (EDC).  The software 
supplied with the instrumentation, documentation and any information 
contained therein may not be used, duplicated or disclosed to anyone, in 
whole or in part, other than as authorized in a fully executed EDC End User 
License or with the express written permission of EDC. 
 
© 1999 Environmental Devices Corporation.  All rights reserved throughout 
the world. 
 
Haz-Dust 
™
 is a registered trademark of Environmental Devices Corporation.  
Other trademarks are the property of their respective holders. 
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Safety Notice 
  Repair of instrumentation supplied by Environmental Devices Corporation 
(EDC) should only be attempted by properly trained service personnel, and 
should only be conducted in accordance with the EDC system documentation.  
Do not tamper with this hardware.  High voltages may be present in all 
instrument enclosures.  Use established safety precautions when working with 
this instrument. 
 
The seller cannot foresee all possible modes of operation in which the user 
may attempt to utilize this instrumentation.  The user assumes all liability 
associated with the use of this instrumentation.  The seller further disclaims 
any responsibility for consequential damages. 
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Warranty 
 Environmental Devices Corporation (EDC) warrants only non-
expendable products (expendable items include batteries disposable 
filters and cassettes or other consumables), parts and labor, for a period 
of one year from date of shipment to the original purchaser.  The 
warranty covers only product parts and labor that failed due to normal 
operation of the instrument and not due to abuse or negligence.  The 
product will be delivered in accordance to its published specifications 
and free from defects in materials or workmanship. 
 
If a product fails to conform to this one year limited warranty it may be 
returned to the factory for repair or replacement of the defected part(s).  
EDC must be notified of all returning warranty repair products, either in 
writing or by telephone.  Shipping and insurance cost will be prepaid by 
the purchaser. 
 
EDC makes no other express warranty and disclaims any implied 
warranty of fitness or merchantability. 
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Chapter 1 
Introduction to the Haz-Dust Model EPAM-5000 
Chapter Overview 
 
Introduction This chapter gives a complete overview of the Haz-Dust Model EPAM-
5000. 
 
This chapter: 
• Introduces and describes EPAM-5000. 
• Explains operating principles of the EPAM-5000. 
• Identifies features, specifications and components of EPAM-5000. 
  
In this chapter This chapter contains the following topics. 
Topic See Page 
Introduction to the EPAM-5000 1-2 
Overview of the EPAM-5000 1-4 
Real-Time Dust Monitoring Principles 1-6 
Features 1-7 
Specifications 1-8 
Components 1-9 
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Introduction to the Haz-Dust 
  
Introduction The Haz-Dust EPAM-5000 is a high sensitivity real-time particulate 
monitor designed for ambient environmental and indoor air quality 
applications.  This unit combines traditional filter techniques with 
real-time monitoring methods. These techniques combined overcome 
limitations of all other aerosol monitoring products. 
 
 Figure 1.2.  Picture of the Haz-Dust. 
 
 Continued on next page 
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Introduction to the Haz-Dust, Continued 
 
Comparison 
of methods 
The traditional and real-time dust monitoring methods are described 
below. 
  
Description 
of traditional 
method 
Air is drawn by a vacuum pump through a 47mm diameter 
membrane filter EPA FRM Style.  The fibers and particles collected 
on the membrane filter must be counted or weighed in a laboratory 
for further analysis. 
  
Advantages 
of traditional 
method
1
 
• EPA or OSHA compliance reference method. 
• High level of specificity and accuracy. 
• Collection of dust particles, which are available for further 
chemical analysis. 
  
Description 
of real-time 
method 
Dust particles are drawn into the sensor head and are detected once 
every second.  Dust concentrations are instantaneously calculated 
and displayed on the Haz-Dust’s LCD.  All data points are stored 
in memory for later analysis. 
  
Advantages 
of real-time 
method
1
 
• Immediate estimations of the concentration of a contaminant, 
permitting on-site evaluations. 
• Provision of permanent 24-hour records of contaminant 
concentrations using continuous monitors. 
• Internal audible alarm to warn workers of approaching 
hazardous situations. 
• Reduction of number of manual filter tests. 
• Reduction of number of laboratory analyses. 
• Provision of more convincing evidence for presentation at 
hearings and litigation proceedings. 
• Reduced cost of obtaining individual results. 
  
                                                 
1
 “The Industrial Environment - It’s Evaluation & Control”, U.S. Department of Health & Human Services, 
CDC, NIOSH, 1973. 
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Overview of the Haz-Dust 
 
Ease of use • The user controls all functionality and programming using 
menus displayed on a high contrast LCD. 
• A 24-hour rechargeable battery capacity. 
• Automatic clean air purging of sensor for increased stability 
and accuracy. 
• Internal temperature compensation for ambient use. 
   
General 
Information 
• The LCD displays real-time concentration in milligram per 
cubic meter (mg/m
3
) in accordance with EPA or OSHA 
Reference Methods. 
• Statistical information of TWA, STEL, Max and Min levels 
can be viewed instantly. 
• The Haz-Dust is calibrated using Arizona Road Dust (ARD) 
against NIOSH method 0600 for Respirable dust with a + 10% 
accuracy. 
• The calibration of the Haz-Dust can be adjusted to compensate 
for changes in particle composition and distribution.  
 
  Figure 1.4.  Diagram showing breathing zones of Inhalable, Thoracic, and 
Respirable dust particles. 
 
Continued on next page 
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Overview of the Haz-Dust, Continued  
 
 
 
DustComm Pro supplied software is designed for more detailed analysis of 
sampled data.  Pull down menus provide for a user friendly environment 
to store and analyze data and print management ready reports  
 
Data can easily be exported in comma-delimited ASCII Text Files 
importable into spreadsheet programs such as Microsoft Excel and Lotus 
1-2-3. 
 
DustComm Pro Software is used for downloading the information on 
Windows XP, 2000, NT, and ME PCs.  
 
The data plots provided with DustComm Pro enable: 
· Detailed statistical analysis. 
· Creation of graphics and charts. 
· Mathematical correction of particle characteristics when aerosol 
significantly differs from calibration dust.  
 
 
 
 
 
  
Appendix H (Continued) 
Real-Time Dust Monitoring Principles
  
Principles • The Haz
infrared radiation to immediately and continuously measure the 
concentration in mg/m
 
• This principle utilizes an infra
degree angle from a photo detector.
 
• As the airborne particles enter the infrared beam, they scatter the 
light.  The amount of light received by the photo detector is directly 
proportional to the aerosol concentration.
 
• A unique signal processes internally and compensates for noise and 
drift.  This allows high resolution, low detection limits and excellent 
base line stability.
 Figure 1.5.
Haz-Dust..
 Figure 1.6.  Graph illustrating the principle of near
126 
 
-Dust uses the principle of near-forward light scattering of an 
3
 of airborne dust particles. 
red light source positioned at a 90
 
 
 
  Diagram showing the principle of near-forward light scattering used in the 
 
-forward light scattering.
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Features 
  
Introduction The EPAM-5000 provides a unique combination of features to 
provide superior data quality, ease of use, and flexibility to the user.  
Below is a partial list of distinctive features. 
  
Real-time 
display of 
• Particulate exposure levels. 
• TWA, STEL, Min, and Max levels. 
• PM 1.0, PM 2.5, PM 10, or TSP. 
• Stored data by location code. 
  
Functional 
features 
• Calibrated to NIOSH methods for lung damaging particles. 
• In line concurrent filter samples for gravimetric analysis. 
• High sensitivity of 0.001 to 20 mg/m
3 
(1 µg/m
3
 – 2000 µg/m
3
). 
• Interchangeable size-selective sampling inlets. 
• Internal air sampling pump. 
• Auto purging sensor. 
• Easy user access to rechargeable battery and internal filter. 
 
Operational 
features 
• On-screen programming of sampling and data storage parameters. 
• Real-time clock. 
• User selectable audible alarm. 
• In-field zero and span check of instrument calibration. 
  
Data 
management 
• Choice of 1 second, 1 minute, 10 second, or 30 minute 
averaging/storage intervals. 
• Up to 15 months of sample/record time. 
• Memory storage of up to 21,600 data points, which can be, 
distributed into a maximum of 999 location files. 
• Data translation to ASCII text files, importable into Excel or Lotus 
1-2-3. 
• DustComm Pro software offers comparative graphical and statistical 
analysis. 
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Specifications 
Introduction The EPAM-5000 meets the following specifications. 
  
Specifications 
Display:  Large alphanumeric LCD- 4 line, 20-character display 
Operation:  Four key splash proof membrane switch – menu driven 
Calibration:  NIOSH gravimetric method 
Sensing range:  .001-20.0 mg/m
3
 .01-200.0 mg/m
3
 (optional) 
Particle size range:  0.1-100 µm 
Precision:  +/- 0.003 mg/m
3
 (3 µm/m
3
) 
Accuracy:  +/-10% to NIOSH #0600 using ARD 
Sampling flow rate:  1.0 – 4.3 liters/minute 
Filter cassette:  47mm disposable EPA FRM Style 
Alarm output:  90db at 3ft. 
Recording time:  1 sec. To 15 months 
Sampling rate:  1 sec., 10 sec., 1 min., and 30 min. 
Data storage:  21,600 data points 
Security code:  4-digit combination 
Memory & time storage:  > 10yrs 
Real-time clock & data display 
Data display:  concentration in mg/m
3
 
& TWA, MAX, MIN, STEL, DATE/TIME 
Digital output:  RS-232 
Operating Temperature:  -10
o
C to 50
o
C 
Storage Temperature:  -20 to 60
o
C 
DustComm Pro software:  Windows
™ 
driven for graphical and data translation 
Power:  Rechargeable battery 
Operating time:  > 24 hours 
Charging time:  22 hours 
Humidity:  95% non-condensing 
Dimensions (case): 14.0” x 6.0” x 10.0” 
Weight:  12 lbs. 
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Battery 
Charger 
RS232 9-pin serial 
cable 
DustComm Pro Software & 
Instruction Manual 
Trimming tool 
Impactor  
Dust Seal 
Inlet 
Components          
  
 
 
Components 
The following components ship with the Haz-Dust. 
 
• Haz-Dust Monitor. 
• Rechargeable battery pack. 
• Battery charger. 
• Trimming tool. 
• EPAM Media CD-ROM Includes: DustComm Pro Software and 
Instruction Manual. 
• RS232 9-pin serial cable (female to male). 
• TSP Sampling inlet  (1.0 µm, 2.5 µm, or 10 µm sampling inlet 
optional. If ordered from SKC, Inc. distribution channel.). 
• Flow Audit Measuring Device Adapter 
• Flow Audit Measuring Device. 
 
   Figure 1-7 EPAM-5000 
 
 
 
 
Flow Audit 
Measuring 
Device 
Sampling Inlet  
Sleeve 
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Chapter 2 
Operating Parameters of the EPAM-5000  
Chapter Overview 
  
Introduction This chapter describes the steps involved in starting the EPAM-5000 and 
configuring its operating parameters. 
Note:  The EPAM-5000 is preprogrammed with default 
settings of 1 minute Sampling rate.  If user desires not to 
change default settings then the user only needs to turn unit 
on and press enter button to run monitor.  This allows for 
immediate sampling for emergency response. 
   
In this chapter This chapter contains the following topics. 
 
Topic See Page 
Turning the EPAM-5000 on and off. 2-2 
Using the Menu. 2-3 
Setting the Date and Time. 2-4 
Setting the Alarm. 2-5 
Clearing the Memory. 2-6 
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Turning the Haz-Dust On and Off 
Introduction Power can be supplied to the Haz-Dust either from its internal battery 
or from the provided AC power transformer (Battery Charger). 
 
Note:  THE BATTERY SHOULD BE FULLY CHARGED before each use.  
To charge battery use the EDC supplied charger only.  LED indicator 
on battery holder will turn green when the battery is fully charged.  
Charge time is approximately 22 hours and will run for approximately 
24 hours.  To check battery status see Page 5-8. 
  
Power-On Press the ON/OFF key to turn the EPAM-5000 monitor on. 
 
Result:  The unit will turn on and the Title Screen will appear. 
Power-Off Press the ON/OFF key a second time to turn the Haz-Dust off. 
                                                                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 2.1.  Diagram of Key Pad on EPAM-5000. 
Keypad 
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Using the Menu 
  
Introduction The EPAM-5000 menu appears on the 4x20-character liquid crystal 
display (LCD). 
 
Note:  See Appendix A for menu option flow charts. 
  
Accessing the 
main menu 
Press ENTER from the Title Screen to access the Main Menu. 
Using the menu The EPAM-5000 is operated using the following menu selections. 
 
Selection Function 
<ON/OFF> Turns the Haz-Dust on and off. 
<ENTER> Activates the selected option. 
< → > Selection Arrow located on the 
LCD display.  Indicates the 
selected menu option. 
< ↑ > Scrolls the Selection Arrow up 
one line in a menu list. 
< ↓ > Scrolls the Selection Arrow down 
one line in a menu list. 
EPAM-5000 
Particulate  
Air Monitor 
E.D.C. Ver 4.2 9/08 
Figure 2.2.   The Title Screen of 
the Haz-Dust. 
 
→ Run 
 Review Data 
 Special 
Functions 
 Span Check 
Figure 2.3.  The Main Menu of the 
Haz-Dust EPAM-5000. 
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Setting the Date and Time 
  
Introduction The date and time are pre-set by the factory to Eastern Standard Time 
and are maintained by an internal clock.  It may be necessary to change 
the date and time due to local time zones or daylight savings time. 
 
Note:  It is important that the system date and time are correct for 
accurate record keeping. 
  
Date and Time 
settings 
Time is entered and displayed in military time format. 
Date is entered and displayed in European format (i.e., MON 17-DEC-01). 
  
View settings Follow the steps in the table below to check the unit’s date and time. 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select Date/Time. 
3 Select View Date/Time. 
 
Result:  The unit’s current date and time will display. 
4 Press ENTER to return to the View Date/Time Screen. 
  
Change settings Follow the steps in the table below to change the unit’s date and time. 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select Date/Time. 
3 Select Set Date/Time. 
4 Enter the correct date and time using the steps in the table 
below. 
  To... Press... 
  Increase the value of the selected digit. < ↑ > 
  Decrease the value of the selected digit. < ↓ > 
  Select the next digit or field. ENTER 
5 Press ENTER when the correct information has been 
entered. 
  To... Select... 
  Update the selected date and time. Set Date/Time 
  Return to the Date/Time screen without 
saving changes. 
Cancel 
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Setting the Alarm 
  
Introduction An audible alarm can be set to alert the worker of approaching threshold 
limits. 
    
Alarm settings The concentration level must be set to the defined agency standard for the 
particulate type being sampled. 
 
Note:  See Appendix B for a partial listing of the most common dust 
particulates and their corresponding concentration levels. 
  
Using the alarm  Follow the steps in the table below to set the alarm level. 
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select Set Alarm. 
3 Enter the appropriate concentration level using the table 
below. 
  To... Press...  
  Increase the value of the 
selected digit. 
< ↑ >  
  Decrease the value of the 
selected digit. 
< ↓ >  
  Select the next digit. ENTER  
4 Press ENTER after the last digit is entered. 
 
5 To run unit with alarm select Alm-Continue, or Alm-
overwrite to activate alarm setting in run mode. 
 
Result:  The alarm has been set and the Main Menu 
appears. 
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Clearing the Memory 
  
Introduction The memory of the EPAM-5000 can be cleared at any time. 
 
Note:  All data points in all locations will be deleted from memory. 
   
Clearing 
memory 
Follow the steps in the table below to clear the memory of the EPAM-
5000.  
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Erase Memory. 
 4 Select Yes to clear memory. 
 
Note:  Selecting No will cancel the process without 
clearing memory. 
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Chapter 3 
Operating the Haz-Dust  
Chapter Overview  
  
Introduction This chapter describes and diagrams operation procedures of the 
EPAM-5000. 
  
In this chapter This chapter contains the following topics. 
 
Topic See Page 
Selecting the Particle Size: 3-2 
1.0 micron Dust Particulates 3-3 
2.5 micron Dust Particulates 3-4 
10 micron Dust Particulates 3-5 
Auto-Zero 3-6 
Manual-Zero 3-7 
Sampling 3-9 
Location Codes 3-12 
Reviewing Stored Data 3-13 
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Selecting The Particle Size 
 
Introduction The inlet system of the Haz-Dust can be configured to sample TSP, 
PM 1.0, 2.5, 10.0 µm dust particulates.  The following pages detail the 
selection process for each of these particle types.  Impactor Sleeve 
holds one optional Impactor accessory.   
   
 
 
 
 
 
 
 
 
Figure 3-1.  Picture:  A) Impactor Jet, B) Impaction cup, and C) 
Impactor Sleeve.  For TSP sampling use impactor sleeve without 
impactor.   
Impactor values  are engraved on bottom of impactor jet.  
  
EPAM-5000 Impactor Instructions 
Impactor Part Number: EPAM-1.0, EPAM-2.5, and EPAM-10 
Impactor Sleeve Part Number: IMS-105 
 
The Impactor consists of the cup and the impactor jet. The Impactor cup fits onto the 
impactor jet. The cup has three female connectors and the jet has three pins. User can 
easily remove for cleaning without the use of any tools. 
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STEP 1: The completed assembly of the impactor fits into the impactor sleeve. Insert the 
cup end of the impactor first into the impactor sleeve. You will need to insert the 
impactor approximately one inch or 25mm down into the impactor sleeve. 
 
 
 
 
 
 
 
 
 
 
 
STEP 2: Place impactor sleeve with impactor inserted into sensor of EPAM-5000 
monitor. 
 
STEP 3: In order to change impactor to different size, to clean or to grease impactor cup, 
impactor must be removed. To remove impactor from sleeve, push upward with the trim 
stick provided with model EPAM-5000, a pencil, or similar from bottom of sleeve. 
 
 
 
 
 
 
 
 
 
 
 If assistance is needed, contact Environmental Devices Corporation Technical Support at  
(800) 234-2589 or techsupport@hazdust.com 
Impactor Jet 
Sizes 1.0um, 2.5um, 
10um 
 
Impactor Assembly 
Push down into 
sleeve 1 inch 
(25mm) 
 
Push up to remove 
Impactor Sleeve 
 
Impaction Cup 
remove for  applying 
impactor grease & 
cleaning 
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1.0um Dust Particulates 
 Follow the steps in the table below to select PM-1.0 dust 
particulates. 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Extended Options. 
4 Select Size Select. 
5 Select 1.0 µm – E (The letter E will be displayed on LCD 
during run mode to identify for the user that 1.0 µm has 
been selected.) 
Result:  The Main Menu is displayed. 
6 Insert the sampling inlet into the sensor head of the  
EPAM-5000.  
Note:  If also collecting concurrent 47mm EPA FRM 
Style filter samples place a clean gravimetric filter in the 
filter cassette.  The flow rate should be checked each 
time a new gravimetric filter is used.  See page 5-5 for 
information on checking the flow rate. 
7 Attach the filter cassette to the sensor head of the EPAM-
5000.  See diagram below. 
8 Turn to page 3-7 and follow the instructions to Manual-
Zero the Haz-Dust. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Install 47mm filter if 
desired.   
Remove filter holder 
by unscrewing 
bottom round cover. 
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Figure 3-2.  Diagram of sensor lid.  To unlock sensor lid unscrew pem 
screw located on right side of sensor lid to expose the filter cassette. 
*NOTE: When closing sensor cover be sure not to tighten pem screw 
too tightly the spring inside the screw can break. 
2.5um Dust Particulates 
    Note:  2.5-µm size select is the default setting of the EPAM-5000.  
 
 Follow the steps in the table below to select PM2.5 dust particulates. 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Extended Options. 
4 Select Size Select. 
5 Select 2.5. 
 
Result:  The Main Menu is displayed. 
6 Insert the inlet into the sensor head of the Haz-Dust.  
 
Note:  If also collecting concurrent 47mm EPA FRM Style 
filter 
samples place a clean gravimetric filter in the filter cassette. 
The 
Flow Rate should be checked each time a new gravimetric 
filter is 
used.  See page 5-5 for information on checking the flow 
rate. 
7 Attach the filter cassette holder to the sensor of the EPAM-
5000. 
8 Turn to page 3-7 and follow the instructions to Manual-
Zero the Haz-Dust. 
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10um Dust Particulates 
  
 When using the Haz-Dust monitor for PM-10 sampling a suitable 
entry must be used. 
  
Selecting 
PM-10 
Follow the steps in the table below to select PM-10 dust particulates. 
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Extended Options. 
4 Select Size Select. 
5 Select PM10. 
 
Result:  The Main Menu is displayed. 
6 Insert the inlet into the sensor head of the Haz-Dust. 
 
Note:  If also collecting concurrent 47mm EPA FRM 
Style filter 
samples place a clean gravimetric filter in the filter 
cassette. The 
Flow Rate should be checked each time a new gravimetric 
filter is 
used.  See page 5-5 for information on checking the flow 
rate. 
7 Attach the filter cassette holder to the sensor of the Haz-
Dust.  See figure number 3-2 on page 3-3. 
8 Turn to page 3-7 and follow the instructions to Manual-
Zero the Haz-Dust. 
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Auto-Zero 
  
Introduction Auto-Zero purging feature automatically adjusts for baseline drift due 
to severe ambient temperature change. 
This feature is a default setting on the EPAM-5000. 
The Auto-Zero feature purges the sensor optics with clean air and re-
establishes the baseline every 30 minutes. 
 
 Auto-Zero To deactivate or reactivate the Auto Zero purging feature follow the 
table below. 
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Extended Options. 
4 Select Calibration Options. 
5 Select Auto Zero. 
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Manual-Zero 
  
Introduction Manual-Zero sets the measurement baseline of the EPAM-5000 to 
zero mg/m
3
.  The Manual-Zero check should take place prior to 
beginning a new set of measurements. 
 
Note:  If using the Auto-Zero setting (default) the EPAM-5000 
automatically zeroes baseline every 30 minutes. 
 
 Manual-Zero Follow the steps in the table below to Manual-Zero the EPAM-5000. 
 
Note:  The battery should be fully charged.  Check battery status as 
described in Chapter 5 Section 8.  
 
Step Action 
1 Be sure the appropriate sampling inlet is attached to the 
sensor inlet of the Haz-Dust using the table below. 
 
 
If sampling… Then insert the… 
PM1.0 Particulates 1.0 impactor jet 
PM2.5 Particulates 2.5 impactor 
PM10 Particulates 10 impactor jet 
TSP Particulates Impactor sleeve only 
  
 
Continued on next page 
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Manual-Zero, Continued 
 
3 Select Special Functions from the Main Menu. 
4 Select System Options. 
5 Select Extended Options. 
6 Select Calibration. 
 
Result:  Screen appears with manual zero at the top. 
7 Select Manual-Zero. 
Select Manual-Zero again. 
 
Note:  Wait approximately 99 seconds.  The unit 
automatically executes the steps necessary to reestablish 
the baseline. 
 
Result:  The Main Menu is displayed when the manual-
zero process is complete. 
 
Notes:   
The EPAM-5000 has an auto zero purging feature that 
automatically purges the sensor and performs an auto 
zero to reestablish the baseline approximately every 30 
minutes.  An X inside a box appears in right hand corner 
of the display when the instrument is auto zeroing. 
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Sampling 
  
Introduction Once you have selected a Particle Size and completed the Manual-Zero 
process the EPAM-5000 is ready to begin sampling. 
   
Conditions The following conditions should be met before starting the sampling 
process. 
 
Condition... For further 
Information See 
Page... 
The correct particle size must be selected. 3-2 
The correct sampling inlet must be attached. 3-2 –3-5 
The date and time must be checked and/or set. 2-4 
The Manual-Zero process must be complete. 3-7 
The alarm level must be set if sampling with 
the alarm feature. 
2-5 
 
Sampling Follow the steps in the table below to begin the particle sampling. 
Step Action 
1 Turn unit on and press enter. 
2 Select Run, and Choose Continue or Overwrite data. 
3 Choose the memory storage type using the table below. 
  To... Select... 
  Erase all previously recorded 
data points in all locations. 
Overwrite, then 
Select Yes to confirm, 
 
Note:  Selecting No 
will cancel sampling 
process without 
effecting memory. 
  Add data points to the next 
consecutive location. 
Continuation. 
 Note:  See page 3-13 for explanation of location codes. 
  
  
 
Continued on next page 
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Sampling, Continued 
 
 
 
4  Choose Now or Programmable Start/Stop 
  To Run: Select:  
  Unit immediately  Now  
  Programmable Start and Stop Prog Start/Start 
Input hour, minute, & dates 
To start and stop unit 
 
5 Sample and record the data using the table below.  
  To Sample... Select...  
  Without the alarm feature Run  
  With the alarm feature Alm-Continue  
 Results:   
• The internal pump is activated and the sampling process begins. 
• The Run Screen is displayed. 
Note:  Maximum sampling time is based on the sampling interval 
selected in step number two. 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.10.  The Run Screen.  The table below describes the diagram 
details. 
 
 
D a t e :  T U E  1 2 - J A N - 0 9  
T i m e :   0 7 : 2 3 : 3 8  
C o n c :   S  2 . 7 5  m g / m 3  
Run Screen 
A 
B C 
D 
T a g : 0 0 1   r u n   
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Sampling, Continued 
 
Detail Explanation 
A Indicates Location Code of data being sampled.  A record 
should be kept of the site that corresponds to each location 
code. 
 
Note:  See page 3-11 for explanation of location codes. 
B Particulate type being sampled. 
1.0 µm = E 
2.5 µm = S 
10 µm = M 
TSP = L 
C Concentration.  A constant negative number may indicate 
the baseline of the unit is not set to zero and the Manual-
Zero process should be performed or Auto Zero function 
should be turned on see Chapter 3 page 3-6. 
D Battery Status Bar is displayed in the upper right hand 
corner when the unit is in the run mode.  This status is a 
relative indicator of battery voltage versus time. 
Ending the 
Sampling 
process 
Press ENTER to stop data collection and return to the Main Menu. 
 
Note: The EPAM-5000 default settings are for a size select of 2.5 
µm, 1 min. sample rate with auto zero purge on. 
 
 
Selecting the 
Sample Rate. 
Follow the steps in the table below to select the sample rate. 
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select System Options. 
3 Select Sample Rate. 
  Select... For maximum sampling time 
of... 
  1   Second 6     Hours 
  10 Seconds 60   Hours 
  1   Minute 15   Days 
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  30 Minutes 15   Months 
 Note:  A sample is taken each second and averaged by the 
sample interval time selected. 
 
 
Location Codes  
  
Introduction The EPAM-5000 assigns a location code called tag number to each 
sampling sequence.  The active location is indicated in the Data 
Record Screen (See figure 3.10). 
 
  
Maximum 
location codes 
The Haz-Dust can store a total of 21,600 data points, which can be 
distributed into a maximum of 999 locations. 
  
Assigning 
location 
codes 
The location code assigned to the site is determined by the memory 
storage type selected in step number three of the sampling process 
(page 3-9). 
 
Use the table below to identify the location code being used. 
  
Data storage type selected... The Haz-Dust Assigns... 
Continuation The Next Consecutive Value as 
the Location Code. 
 
Example:  If data was previously 
stored in Tag #001 and  #002 the 
data being collected will be 
stored in Tag #003. 
Overwrite 001 as the Tag Number and all 
previously stored data points in 
all locations are erased. 
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Reviewing Stored Data  
 
Introduction 
 
The EPAM-5000 provides extensive capabilities for reviewing 
internally stored data and statistics on the LCD or downloading to a 
PC using DustComm Pro Software (Chapter 4). 
  
LCD display The following information can be displayed on the LCD. 
 Display Description Tag # 
Date Date of sampling. 
Start Time sampling began. 
Stop Time sampling was terminated. 
Time Time of occurrence of reported statistic. 
MAXIMUM Sample Highest concentration of dust particles. 
MINIMUM Sample Lowest concentration of dust particles. 
T.W.A. Time weighted average concentration of 
dust particles. 
Elapsed Elapsed time of the time weighted average.  
S.T.E.L. Short-term exposure limit. 
 
Viewing data 
on the LCD 
Follow the steps in the table below to review stored information and 
statistics. 
 
Step Action 
1 Select Review Data. 
2 Select Statistics. 
3 Determine your next step using the table below. 
  If... Then the... 
  Memory holds data points in 
other locations. 
The Scanning Memory 
Screen displays.  Go to 
step 7. 
  Memory has been cleared of 
all data points. 
No Data Recorded. 
  
4 Select the Location using the table below. 
  To review... Select...  
  A different Location New Tag XXX and go 
to step 7. 
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Reviewing Stored Data, Continued 
  
5 Enter the desired Location in the Location Select Screen 
using the table below.  
  To... Press... 
  Increase the value of the selected digit. < ↑ > 
  Decrease the value of the selected digit. < ↓ > 
  Select the next digit or field. ENTER 
6 Press ENTER when the desired location code has been 
entered. 
 
Result:  The location is shown on the display.  If the 
location is being reviewed for the first time scrolling dots 
will appear indicating the microprocessor is computing 
data. 
7 The first of five statistics screen appears when data is 
computed.  Scroll through the statistics screens using the 
table below. 
  Press... To Scroll... 
  < ↓ > Forward through the statistic screens. 
  < ↑ > Backward through the statistic screens. 
  
 
 
To download data to a PC using the provided DustComm Pro Software select download 
from review data menu and proceed to Chapter 4. 
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Chapter 4 – DustComm Pro V.1.2 
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Introduction to the DustComm Software 
  
Introduction DustComm is a powerful and flexible Windows application 
software package designed for use with the Haz-Dust Particulate 
Monitoring Equipment. 
 
DustComm is both communications software that enables stored 
project data to be downloaded to a PC, and a data manipulation 
tool, enabling detailed analysis and reporting of sampled data. 
 
  
Spreadsheet 
applications 
DustComm easily translates data into spreadsheet ASCII text 
files.  These files can be open into spreadsheet programs such 
as Microsoft Excel  
  
Data plots The data plots provided with DustComm enable: 
• Detailed statistical analysis. 
• The creation of graphics and charts. 
• The mathematical correction of particle characteristics when 
aerosol significantly differs from calibration dust. 
  
 
  
  
Appendix H (Continued) 
155 
 
Installing DustComm 
  
Introduction DustComm installation is easy and quick, the entire process 
should take less than 5 minutes.   
   
Minimum 
system 
requirements 
Windows ME or Higher. 
4 MB available disk space. 
8 MB RAM. 
  
Software 
installation 
Follow the steps in the table below to install DustComm. 
 
Note:   It is assumed that the CD-Rom Drive is the “D” Drive.  
Substitute D with the appropriate drive letter if necessary. 
 
Step Action 
1 Start Windows. 
2 Close all open applications. 
3 Insert Installation Disk into the D drive. 
4 Open My Computer 
5 Select the folder named “DustComm V1.2” and double 
click to enter. 
6 Select the icon named “Setup” and double click.  See 
Figure1. 
7 Follow the installation wizard steps. 
 
Figure 1: DustComm Software Folder with “Setup” Selected in Windows XP. 
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Loading the DustComm Software 
  
Windows ME Follow the steps in the table below to load the DustComm software if 
using Windows ME. 
 
Step Action 
1 Select the Start Menu. 
2 Select Programs. 
3 Select the folder EDC DustComm Pro 1.2 
4 Select DustComm Pro 1.2  
  
Windows NT, 
2000 & XP 
Follow the steps in the table below to load the DustComm Software if 
using Windows NT, 2000 & XP. 
 
Step Action 
1 Double Click on the icon on your desktop. 
 
NOTE: If shortcut icon does not appear on desktop 
follow the steps for Windows ME. 
 
 
 Figure 2.  DustComm Screen immediately after loading software. 
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File Menu Commands 
  
Introduction Use the File Menu option to open, save, print, close and export 
sampled data.  You can also use the File Menu to Exit the DustComm 
Pro Software  
 
Notes: 
• Data is sorted by time collected. 
• Data points are reported in mg/m
3
. 
  
Opening an 
existing project 
folder 
Follow the steps in the table below to retrieve stored project data. 
 
NOTE: A sample .dcm file is preloaded for review of software options. 
 
Step Action 
1 Select File. 
2 Select Open. 
3 Double click on the desired Project Folder. 
 
Note:  DustComm will save all files in My Documents, 
or user selected folder. 
  
Saving a 
project folder 
Follow the steps in the table below to store project data. 
 
Step Action 
1 Select File. 
2  If... Then Select... 
  • Saving the data in the project 
folder for the first time, or, 
• Saving an existing folder to a 
new name or location. 
1. Save As, then, 
2. Type a file 
name for the 
project file. 
3. Select OK. 
  Saving an updated version of an 
existing project folder to the same 
file name and location. 
Save 
  
Result:  The data is saved in the new project folder and 
the new file name is displayed in the title bar. Only with 
Save As with the data have a new file name and location 
if selected. 
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File Menu Commands, Continued 
 
Exit software Exit DustComm Pro Software in one of two ways. 
 
Option 
number 
Action 
1 1. Select File. 
2. Select Exit. 
 Or 
2 Single click on the “X” in the upper right hand 
corner of the screen. 
 
 
Live Feed 
Feature 
Used with optional Wireless Radio data modems  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step  Action 
1 Select Unit menu and Select Live Feed 
2 Connect optional Wireless Radio Modem and select 
Record 
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Downloading Data 
  
Introduction Internally stored data can be downloaded to DustComm for detailed 
analysis. 
  
Downloading 
data 
The three major steps used to download data from the EDC dust-
monitoring unit to a PC are listed below and detailed in the next few 
pages. 
 
1. Connect the cable. 
2. Prepare the PC for data transmission. 
3. Prepare the EDC dust-monitoring unit for data transmission. 
 
Connect the 
cable 
Follow the steps in the table below to connect the cable for data 
transmission. 
 
Step Action 
1 Connect one end of the supplied RS232 cable to the EDC 
dust-monitoring unit.   
 
Note: If USB compatibility needed you will need to 
purchase a serial to USB adapter. 
2 Connect the other end of the RS232 cable to the 
appropriate COMM port on the PC. 
 
Note:  Check that both connections are secure.  An 
intermittent connection can disrupt data transmission. 
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Preparing the 
PC 
Follow the steps in the table below to prepare the PC for data 
transmission. 
 
Note:  Multiple locations will be separated by tabs at the bottom of the 
program. 
 
Step Action 
1 Open DustComm. 
2 Select Unit and Select Properties. 
3 Under the Properties selection choose your unit and 
the Com Port that you want to connect.  Press Ok when 
you are finished 
4 Select Unit and Select Download. 
5 When the items above are finished you should see the 
download box appear. 
 Continued on next page 
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Downloading Data, Continued 
 
Preparing the 
unit.  
Follow the steps in the table below to prepare the EDC unit for data 
transmission. 
 
Step Action 
1 Select Playback or Review Data (depending on your 
instrument) from the Main Menu on the unit. 
2 Select Download. 
3 Select To Dust Data Collector. 
4 Press ENTER. 
 
Result:  The Transmitting window appears. 
 
Note:  Bars on the PC screen should increase as the 
unit downloads.  
5 When the transmission is complete... 
• The To Dust Data Collector selection screen is 
displayed on the units monitor.  The unit may be 
shut off at this time. 
• The downloaded data is displayed in the Project 
Folder on the PC.  (Figure 8). 
 
 
 Figure 8.  Project File after data has been transmitted. 
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DustComm Pro Window 
  
Introduction Each section of the DustComm Pro Window will explain a different 
part of the statistics. 
  
   
 
   
Continuted on the next page
Location 
Information 
The Location information will give you general details about the 
downloading statistics.  Such as date, time, start/stop time, data rate, 
duration, how many samples where downloaded and the unit.  There 
is also box so that you can name the location and a shortcut to type in 
any notes you would like to add.   
 Figure 9. Location Information section of the DustComm Pro Window. 
 
Dataset 
Information 
The Dataset Information will tell you more specific information about 
the downloaded statistics.  Such as type of data, the average, the 
Max/Min Sample and the Max STEL.   
 Figure 10. Dataset Information section of the DustComm Pro Window. 
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DustComm Pro Window, Continued 
 
 Figure 11. Dataset scale factor section of the DustComm Pro Window. 
 
 
 
  
Dataset Scale 
Factor 
The dataset scale factor section of the DustComm Pro Window, is so 
that you can adjust the scale to be equal to your specific type of dust.  
You can read more about adjusting the scale factor on page15. 
Quick Plot The Quick Plot graph shows you a miniature version of the Full Plot.  
The Full Plot button is located directly below Quick Plot can you can 
read more about Full Plot on pages11-14. 
 Figure 12. Quick Plot & Full Plot Button on the DustComm Pro 
Window. 
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DustComm Pro Window, Continued 
 
Translating Data to an ASCII Text File 
 
Introduction Project Data must be translated into ASCII text format before it can 
be read by a spreadsheet application. 
  
  
Location Data The location data section shows you the milligrams per cubic meter 
you sampled for and the times that they were sampled at.   
 Figure 13. Location Data on the DustComm Pro Window. 
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Translating 
data 
Follow the steps in the table below to Translate Project Data into 
ASCII Text format. 
 
Note:  A Project Folder must be open to access the translate feature. 
 
Step Action 
1 Select File from the Main Menu. 
2 Select Export. 
3 An “Export Locations” Window will appear.  Select either All for 
all locations or select the range of locations you would like to 
export. Click OK when you have selected your locations. 
4 An “Export To…” Window will appear.  Type in the name that 
you would like to call your exported data and click Save. 
6 When you are ready to open the data in a spreadsheet application.  
Open the spreadsheet program go to the Open menu, select all 
files under type of file name and double click on the file you want 
to review.  This will result in your saved data opening in your 
spreadsheet program. 
  
Generating a Plot 
  
Introduction A graph can be plotted with full plot located at the bottom of the 
DustComm Pro Window. 
 Figure 14. Exported Excel information. 
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Generating a 
graph 
Follow the steps in the table below to generate a graph using the DustComm 
Plot menu selections. 
 
Step Action 
1 Select Plot. 
2 Select Review.  This option is for graphs that have already been 
saved. 
 
Note: For new statistics click on the “Full Plot” Icon on the 
DustComm Pro Window. 
3 The result is graph will be plotted to the screen (see figure 15 
below). 
 
 
 
Continued on next page 
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Data Plot Menu Selections 
 
Introduction At the top of the data plot will be a button bar.  Below is an explanation of 
what each button does. 
 
 
Number Function 
1 Saves plotted information as a DustComm Pro Chart (*.dcc). 
2 Copies plot to a bitmap file. 
3 Edits the title of the plot. 
4 Page Setup Properties. 
5 Prints the current plot. 
6 Zooms into plot. By Highlighting from point to point that you want 
zoomed in on. 
7 Returns to full screen of plot. 
8 Adds or removes vertical lines. 
9 Adds or removes horizontal lines. 
10 Select the specific type of graph, i.e. bar or line graphs. 
11 Changes color of the graph. 
1 2 3 4 5 6 7 8 9 10 11 
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Data Plot Menu Selections, Continued  
Number Function 
1 Pointer tool. 
2 Insert Squares. 
3 Insert Ovals. 
4 Insert arrows. 
5 Insert arched lines. 
6 Insert a picture.  Choose the size of your picture and then right 
click on the box and select properties.  Select the picture tab and 
select picture.  The picture you chose will appear in the box.  
7 Insert a text box. 
8 Insert a callouts with text.   
9 Change the color of your squares, ovals, text boxes and callouts. 
10 Change the color of the text in your text boxes and callouts. 
11 Copy squares, ovals, text boxes and callouts. 
12 Paste squares, ovals, text boxes and callouts. 
13 Bring squares, ovals, text boxes and callouts to front. 
14 Send squares, ovals, text boxes and callouts to the back. 
15 Group squares, ovals, text boxes and callouts. 
16 Ungroup squares, ovals, text boxes and callouts. 
17 Flip over left to right squares, ovals, text boxes and callouts. 
18 Flip over up and down squares, ovals, text boxes and callouts. 
19 Rotate squares, ovals, text boxes and callouts clockwise. 
20 Rotate squares, ovals, text boxes and callouts counterclockwise. 
21 Properties of selected squares, ovals, text boxes and callouts. 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
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Editing Title 
  
Introduction A customized title can be added to a graph before printing.   
  
Editing the title Follow the steps in the table below to add a title to the graph. 
 
Step Action 
1 Have location plotted already. 
2 Select the Edit Title button on the menu bar. 
3 A Window will appear where you can edit the title for what you 
would like its name to be. 
4 Select OK when the correct title is in the box. 
 
Result:  The graph will be created with the new caption. 
 
 
  
  
 Figure 16.  Edit Title Window. 
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Applying a Correction Factor 
  
Introduction A correction factor can be applied to the data collected with the EDC 
unit to account for variances in gravimetric readings.   
  
Calculating a 
correction 
factor 
The correction factor is calculated by dividing the Gravimetric reading 
by the EDC unit reading. 
  
Applying a 
correction 
factor 
Follow the steps in the table below to apply a correction factor to all 
data points in the current project folder. 
 
Step Action 
1 Select the 2
nd
 Scale= with a box where you can type in your scale 
factor. 
2 Type in the Scale factor. 
3 After the scale factor is entered press enter. 
 
Result:  All data points in the project folder have been multiplied 
by the correction factor.   
  
Removing the 
correction 
factor 
Follow the steps in the table below to remove the correction factor from the 
data points in the project folder. 
 
Step Action 
1 Select the 1
st
 Scale= under the Dataset Scale Factor. 
 
Result: Data points should return to original state. 
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Inability to Download Data to PC 
Introduction If DustComm Software installs properly but downloading instrument 
to computer is unsuccessful try the following: 
 
• Ensure that the RS232 cable connectors from the PC are 
tightly screwed into place. 
 
• Ensure that the communications settings are set appropriately 
in the Download Properties screen of the DustComm program.  
Select Unit, Properties to access this dialog box.  The 
communications port must be set to the appropriate Com Port 
used on the PC.   
 
• If you are experiencing problems downloading your unit’s 
results to your PC, and the RS232 cable connectors are secured 
tightly, your cable may be connected to the wrong 9-pin port on 
your PC.  If your PC has more than one 9-pin connection port, 
attach the cable to another 9-pin port and try to download the 
dust monitor’s results at that port.  You may need to try all of 
your PC’s 9-pin ports before finding the correct connection.   
 
• If the previous steps check out, try using the Windows 
supplied HyperTerminal or other appropriately configured 
communications software to receive data when downloading 
from the Haz-Dust Monitor. 
 
• If using a USB port make sure you are using the proper USB 
to serial adapter and driver and comports are correct. 
 
• If using Chinese or Korean version of Windows™ change 
language settings – Contact EDC. 
 
 
For service or Technical Questions please call 800-234-2589 or 
e-mail techsupport@hazdust.com 
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Chapter 5 - Maintenance  
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Chapter 5 
Maintenance 
Chapter Overview 
  
Introduction This chapter covers the routine maintenance procedures for the Haz-
Dust EPAM-5000. 
   
In this chapter This chapter contains the following topics. 
 
Topic See Page 
Checking the Calibration Span.  (Optional Accessory). 5-2 
Checking the Flow Rate. 5-5 
Adjusting the Flow Rate. 5-7 
Battery Maintenance. 5-8 
Cleaning the Impactors 5-11 
Cleaning the Sensor Optics. 5-12 
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Checking the Calibration Span 
  
Introduction The Span Reference Insert Part Number CS-105 is a light scattering 
device that provides a constant value (termed a “k” factor). 
 
The Span Reference should be used as a reference to check factory 
calibration of the EPAM-5000 Monitor. 
  When to check 
the calibration 
span 
The calibration span should be checked under the following 
conditions: 
• Once a month with normal usage.  (Normal use is twice a week). 
• If the EPAM-5000 is dropped or otherwise damaged. 
• The first time you use the unit to double check the factory 
calibration. 
 
Note:  The EPAM-5000 must be sent into EDC annually for 
recalibration.  In accordance with ISO procedures. 
   
Conditions The following conditions must be met before checking the calibration span. 
Condition... For further 
information see 
page... 
The Sensor Optics must be clean. 5-11 
The Environment must be clean. --- 
The Battery must be fully charged. 5-7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5-1. Inserting CS-105 into Haz-Dust Sensor. 
Continued on next page 
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Checking the Calibration Span, Continued 
  
Checking 
Calibration 
Span 
Follow the steps in the table below to check the Span of the EPAM-
5000 Monitor. 
 
Note:  Failure to follow this procedure in its entirety may cause an 
incorrect “k” value reading. 
 
Step Action 
1 Turn monitor on. 
2 Run monitor on a 1 (one) second sample rate for (5) minutes.  See 
Chapter 3 Page 3-9 Sampling. 
3 With unit running select down arrow from keypad to activate Auto 
Purge.  An “X” will appear in the upper right hand corner to 
indicate sensor is purging.  See Chapter 3 Page 3-6 Auto Zero 
Purge if more detailed information is needed. 
4 After Auto Purge is complete (x is no longer present on screen) 
select enter to stop monitor from running. 
5 Performing the Span Check. 
  Step Action  
  5-1 Select Span Check from Main Menu.  
  5-2 Select Yes to proceed with span check (all data will 
be lost) or select no if you want to download stored 
data. 
 
  5-3 After selecting yes calibrate sensor will appear.  
Scale factor must reset to 1000.  If not press up or 
down arrow as needed. 
 
 6 Remove Auto Zero filter and impactor sleeve. 
7 Insert the span reference into the sensor head (see diagram 5.1 on 
page 5-2).  Allow 2-3 minutes for reading to stabilize. 
Note:  Be sure the locating pin on the calibration reference slides 
into the locating hole on the sensor head. Also Push down on the 
calibration reference to be sure it is aligned properly. Slightly twist 
CS-105 clockwise when positioned in alignment hole. This will 
ensure the CS-105 is in the exact position and ensure 
reproducibility when “K” value is displayed on the EPAM monitor. 
8 Observe the printed “k” value on the calibration reference. 
 
Note:  The printed “k” value should match the concentration value 
shown on the Haz-Dust LCD to within + 10%. 
 
Continued on next page 
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Checking the Calibration Span, Continued 
   
   IF  THEN 
  The numbers agree 
within + 10% 
The Haz-Dust has passed the span 
check test. 
 
  The two numbers 
do not agree within 
+ 10%. 
1. Repeat the process to rule out error, 
then 
2. Call EDC technical support or 
return the Haz-Dust for 
recalibration. 
 
9 Remove Span Reference and place in its protective sleeve. 
 
Note:  Optical windows on CS-105 can not have fingerprints or 
contamination, please clean using KK-101 Cleaning Kit. 
 Note: If the CS-105 is purchased from SKC or as an after 
market accessory, the end user must assign “k” value.  To assign 
“k” value repeat steps 1-7 and step 9 three times.  Take an 
average of the three numbers you recorded to get your “k” 
value.  
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Checking the Flow Rate 
   
Introduction It is good technique to check the flow rate every time a new 
gravimetric filter is used for sampling. 
  
Checking the 
flow rate 
Use the steps in the table below to check the flow rate. 
 
Notes: 
• When using an impactor, be sure the proper sampling inlet is 
attached to the sensor head. 
 
Step Action 
1 Attach your airflow calibrator to the EPAM-5000 using 
the table below. 
  If sampling... Then... 
 
 
 
 
 PM-10, PM-
2.5, PM-1.0 or 
TSP 
1. Attach one end of the calibration 
airflow tubing to flow adapter. 
2. Connect the other end of the 
calibration airflow tubing to your 
airflow calibrator. 
  
2 Activate the internal sampling pump using the steps 
below. 
  
Step Action 
1 Select Special Functions from the Main 
Menu 
2 Select System Options. 
3 Select Extended Options. 
4 Select Battery Status. 
 
Note:  Battery Status should indicate greater 
than 6.1 volts for fully charged battery. 
 
3 Observe the flow rate on your air flow calibrator. 
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If... Then... 
The flow rate 
is 4.0 LPM. 
The flow rate is properly calibrated.  
Detach the airflow calibrator tubing and 
continue with the “Selecting the Particle 
Size” process. 
The flow rate 
is not 4.0 
LPM. 
The flow rate must be adjusted.  See 
page 5-7 for instructions. 
No flow is 
present. 
See Troubleshooting section on Chapter 
6. 
 
Adjusting the Flow Rate 
   
Introduction The flow rate must be adjusted when it does not equal 4.0 LPM. 
  
Adjusting the 
flow rate 
Follow the steps in the table below to adjust the flow rate. 
 
1 Locate the adjustment screw on the front of the EPAM-
5000. 
2 Use the flow adjustment screw to adjust the flow rate. 
  
  To... Turn the adjustment 
screw... 
  Decrease the flow rate Counterclockwise 
  Increase the flow rate Clockwise 
  
3 Record the Flow Rate. 
4 Detach the airflow calibrator and calibration airflow 
tubing. 
5 Select enter to terminate battery status sensor and return to 
main menu. 
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Figure 5-2. Flow Adjustment Meter attached to EPAM-5000. 
 
  
NOTE: Flow 
meter must be 
vertical when 
reading 
measurement. 
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Battery Maintenance 
  
Introduction The battery pack is a 6.0-volt lead acid rechargeable battery that can 
hold a charge for up to 24 hours.  It is important to check the battery 
periodically and recharge when necessary. 
  
Checking the 
Battery 
The battery status can be checked using the menu options on the 
EPAM-5000.  Use the following menu options to check the battery. 
 
Step Action 
1 Select Special Functions from the Main Menu. 
2 Select Systems Options. 
3 Select Extended Options. 
4 Select Battery Status. 
 
Result:  The Battery Level Screen displays the charging level of 
the unit’s battery in VDC. 
5  
  If the charge level is... Then...  
  6.1 VDC or higher The battery is fully charged.  
   Lower than 6.1 VDC The battery must be recharged.  
See instructions on page 5-9. 
 
  
 
Continued on next page 
Note:  A battery status bar is displayed in the upper right hand corner when unit is 
in the run mode.  See Figure 3.10 in Chapter 3.  This is only a relative indicator of 
battery status.  Actual voltage is displayed under battery status menu 
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Battery Maintenance, Continued 
 
Recharging the 
battery 
Follow the steps in the table below to recharge the battery using the 
supplied charger. 
 
Note:   If the battery is low the sampling process will terminate and the 
low battery screen will display. 
 
Step Action 
1 Plug the battery charger into an electrical outlet. 
2 Plug the battery charger into the battery charge jack on the top 
panel of EPAM-5000 Battery. 
 
Results:   
• The battery charge begins.  LED indicator should be Red. 
• Unit must be off or the battery must be removed from 
instrument for LED to be Red and charge battery. 
• When LED is green battery is fully charged. 
 
Note:   Recharging time is approximately 22 hours when the 
instrument is not operating, and approximately 24 hours while the 
monitor is sampling. 
  
 CAUTION:   Do not charge in a hazardous environment.  Use 
only the EDC approved charger designed for the EPAM-
5000. 
Continued on next page 
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Battery Maintenance, Continued 
  
Removing and 
replacing the 
battery pack 
The battery pack can be removed and replaced whenever necessary. 
 
Note:  The battery of the EPAM-5000 can be recharged outside of the 
instrument. 
   
Removing the 
battery 
Follow the steps in the table below to remove the battery pack. 
Step Action 
1 Loosen the four retaining pem screws from the top plate of 
the Haz-Dust.  
 
NOTE: These are special inserts and the screws are 
attached by a spring to tighten push the screw down and 
turn to loosen turn the screw and it will pop on the spring 
DO NOT pull the screw because you will break the spring 
and be unable to secure your battery pack. 
2 Slide the battery plate out of the unit. 
3 To re-install reverse above proceeding 
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 Figure 5-3. Diagram of battery being removed from Haz-Dust. 
     Continued on next page
 
Cleaning the Impactors 
 
                  
 
 
 
Introduction 
 
Impactors should be disassembled and cleaned and greased at 
regular intervals.  
 
Example: You should clean impactors every thirtieth sample or 
once a month to start, but heavy loadings are observed on the 
target disk, as often as appropriate.    
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Cleaning the 
Impactors 
Follow the Steps in the table below to clean the impactors. 
  
Step Action 
1 Pushing with a pen from bottom remove the 
impactor through top of impactor sleeve into the 
palm of your free hand.  
2 Rinse the impactor from top to bottom with a 
solvent (hexane, white gas, lantern gas) using a 
squeeze bottle, paying particular attention to the 
impaction target disks.  An acceptable alternative 
method of cleaning involves the use of an ultrasonic 
bath with mild soapy water solution.   
 
Note: The impaction cup should be removed prior to 
re-greasing.  This is accomplished by pulling the 
impaction cup apart from the impactor jet gently. 
3 Let all parts of the impactor air-dry. 
4 Prepare a mixture of solvent and impactor grease 
(Apiezon ® M, Glisseal ® Ht) or similar grease in a 
dropper bottle until thoroughly mixed and of a fluid 
consistency.  Use a 1-inch length of grease to 30ml 
of solvent.  Vigorously shake the mixture until an 
opaque, uniform suspension, free from grease globs, 
is obtained.   
5 Put two or three drops of the solution on the 
impaction cup.  The drops should saturate the disk, 
flowing freely to the edge.   
6 Let the impaction cup “dry” by allowing the solvent 
to volatilize, leaving a thin film of grease on the 
impaction cup. 
7 Replace the impaction cup onto the impactor jet. Re-
insert the impactor into the impactor sleeve.   
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Cleaning the Sensor Optics 
   
Introduction Although the EPAM-5000 has an internal sensor purge it is 
important to keep the sensor optics of the EPAM-5000 clean to 
ensure the integrity of the optical sensor. 
 
The sensor optics need to be checked every 2 months or on a weekly 
basis, when used in a 2 to 3 mg/m
3
 T.W.A. environment. 
  
Cleaning the 
Sensor Optics 
Follow the steps in the table below to clean the sensor optics. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Figure 5-4.  Picture of the cleaning kit. 
 
Continued on next page 
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Cleaning the Sensor Optics, Continued 
  
Step Action 
1 Remove the thumbscrews located on sensor cover.  See Diagram 
5-3. 
2 Inspect internal sensor.  Inspect cavities for residual dust.  Use one 
of the following methods to clean the surface.  Blow the dust away 
with low-pressure air or wipe with foam tipped cotton swab.  See 
figures 5-6, and 5-7. 
3 Inspect the glass lens covers for dust. 
 
Note:  Use one of the following methods to clean the glass lens. 
• Blow the dust away with low pressure air, or, 
• Use a small amount of isopropyl alcohol and wipe with cotton 
swabs. 
 
CAUTION:  Do not spill any alcohol into the internal cavity of 
the EPAM-5000. 
4 Replace the sensor cover. 
5 Tighten the thumbscrews snugly into place. 
 
NOTE: If thumbscrews are not tighten enough the flow of the 
EPAM-5000 could be off. 
 
Continued on next page 
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Cleaning the Sensor Optics, Continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                   
 
 
 
 
 
 
 
 
 
Figure 5-5: Removing the sensor covers. 
One cover located in front as shown in 
picture, the other cover is located on the 
right side of sensor not shown.  
 
Figure 5-6: Dust being removed with low 
pressure air 
 
Figure 5-7: Isopropyl alcohol being applied 
to cotton swab 
 
Figure 5-8: Sensor head being cleaned with 
cotton swab 
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Chapter 6 - Troubleshooting  
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Chapter 6 
Troubleshooting 
Chapter Overview 
  
Introduction This chapter provides basic troubleshooting procedures for potential 
operating issues. 
   
In this chapter This chapter contains the following topics. 
 
Topic See Page 
If Instrument Does not Respond 6-2 
If Memory Full Appears on Display. 6-3 
Flow Rate Not Achievable 6-4 
Inability to Download Data to PC. 6-5 
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If Instrument Does Not Respond 
  
Introduction  Check the following items if the Haz-Dust EPAM-5000 
Monitor’s LCD display is incomplete, or the display and 
keypad are “locked up”. 
 
Step Action 
1 If the LCD display turns on, check the battery’s voltage.  (Chapter 5 
Section 5-8) A depleted battery will show a charge level of 5.95 VDC 
or lower.  Replace the depleted battery with a fully charged battery 
(Chapter 5 Section 10) or attach the appropriate power transformer 
(Chapter 5 Section 9) to the Haz-Dust Monitor. 
2 If the LCD display does not appear, remove the battery (Chapter 5 
Section 10) and check the voltage across positive pin and case ground 
using a digital voltmeter.  The battery should be recharged (either 
inside or outside of the monitor) if it shows a charge level of 5.95 
VDC or lower.  Led battery indicator light should turn from red to 
green when battery is fully charged or after approximately 15 hours 
of charging.  If the battery voltage is higher than 5.95 VDC, check 
the continuity of the 2-amp Wickman fuse in the battery pack at 
location F1.  If the fuse is blown, replace it with a new 2-amp 
Wickman replacement fuse.  If you do not purchase your replacement 
fuse from EDC, be sure to replace this fuse with an identically rated 
component to avoid damaging the monitor. 
3 If the unit is “locked up” and the buttons on the keypad are non-
functional remove the battery (Chapter 5 Section 10). Other 
symptoms of instrument lock up includes: Letters scrolling across the 
bottom of the display or non-sensible lettering, display “locked up” 
on preparing compensation or two lines across display. Remove the 
battery and charge as stated in step 2.   
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If Memory Full Appears on Display 
  
 
Step Action 
1 • Clear the memory as described in Chapter 2 page 2-6.   
• Lithium battery may have to be replaced.  Please consult EDC      
certified technicians.   
• Batteries are covered 90 days under warranty. 
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Flow Rate Not Achievable  
   
 Perform the following checks if the flow rate of 4 LPM is not 
attainable. 
 
 
• Air flow meter must be vertical to ensure accurate measurements. 
 
• Air intake tubing is attached to filter cassette. 
 
• Air may be leaking from the sensor covers on the front and right 
side of optical sensor of the monitor.  This can be tested quickly by 
operating the unit (Chapter 3 page 3 -9) and placing your palm or 
thumb over the inlet where the sample stream enters the unit.  If this 
does not result in a noticeable strain on the pump, it is likely that 
leaks exist around the sensor covers or cassette holder.  Remove the 
sensor covers and ensure the proper cover placement front cover 
must be placed on front of sensor this cover can be identified by the 
circular pattern on the gasket material of the cover itself and 
reinstall them tightly. Cassette holder must have the white filter 
holder ring installed and holder must be screwed on tightly to avoid 
air leaks.  
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Inability to Download Data to PC 
If instrument 
will not 
download to 
PC. 
If DustComm Software installs properly but downloading instrument 
to computer is unsuccessful try the following: 
 
• Ensure that the RS232 cable connectors from the PC are 
tightly screwed into place. 
 
• Ensure that the communications settings are set appropriately 
in the Download Properties screen of the DustComm program.  
Select Unit, Properties to access this dialog box.  The 
communications port must be set to the appropriate Com Port 
used on the PC.   
 
• If you are experiencing problems downloading your unit’s 
results to your PC, and the RS232 cable connectors are secured 
tightly, your cable may be connected to the wrong 9-pin port on 
your PC.  If your PC has more than one 9-pin connection port, 
attach the cable to another 9-pin port and try to download the 
dust monitor’s results at that port.  You may need to try all of 
your PC’s 9-pin ports before finding the correct connection.   
 
• If the previous steps check out, try using the Windows 
supplied HyperTerminal or other appropriately configured 
communications software to receive data when downloading 
from the Haz-Dust Monitor. 
 
• If using a USB port make sure you are using the proper USB 
to serial adapter and driver and comports are correct. 
 
• If using Chinese or Korean version of Windows™ change 
language settings – Contact EDC. 
 
 
 If software does not install properly: 
 
• Ensure DustComm Pro Software is being installed on the C: Drive 
EPAM5000 Subdirectory.   
 
 
For service or Technical Questions please call 603-378-2112 or 
e-mail techsupport@hazdust.com 
 
